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GALVANIZED STEEL 
~FOREST SERVICE TOWERS 


. ... The 73-foot tower shown in the picture 
was erected on Mt. Desert, near Putney, W. Va., 
by the West Virginia Game and Fish Com- 
mission. 
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.... A fire quickly located is 
a fire easily stopped. These steel 
towers are being used in con- 
stantly increasing numbers be- 
cause experience has shown that 
they are most useful in locating 
fires. 


The house at the top provides 
comfortable quarters for the ob- 
server and protection for his 
instruments and charts. 


These towers are so easy to 
climb that they can safely be 
thrown open to the public. This 
will stimulate popular interest 
in forest protection. 
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SEED BED FRAMES 


.... We are now making large quantities of Galvanized Seed Bed 
Frames. They are easy to set up, can be quickly moved from place 


to place and will last a lifetime. 
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EDITORIAL 


CoNnVERTING AUTHORIZATIONS INTO 
APPROPRIATIONS 


»4 HE passage last spring of the 
McNary-Woodruff Act and of 
mq the McSweeney-McNary Act 
Barked 1928 as a red letter year in the 
history of forestry in this country. This 
action was widely heralded as completing 
the basic legislation necessary for the 
establishment of a definite and compre- 
- hensive forest policy for the nation. 
The Acts of March 3, 1891, of June 4, 
1897, and of February 1, 1905, had pro- 
vided for the creation and administra- 
tion of the National Forests; the Weeks 
Law of March 1, 1911, had provided for 
) the enlargement of the National Forest 
= system by purchase, and for cooperation 
with the States in fire control; and the 
Clarke-McNary Act of June 7, 1924, 
| had provided for greatly increased co- 
operation in many directions with both 
| states and private owners. ‘Then came 
) the McNary-Woodruff Act authorizing 
} the appropriation in three years of $8,- 
{ 000,000 for National Forest purchases, 
j and the McSweeney-McNary Act au- 
thorizing a program of research in all 
| phases of forestry which by the end of ten 
} years would involve an annual expendi- 
'ture of approximately $3,500,000. Ad- 
| ministration, cooperation and extension, 
and research had now been provided for ; 
apparently the picture was complete. 


Such an achievement is just cause for 
satisfaction. It should not, however, 
blind the friends of forestry to the fact 
that constant vigilance is necessary to 
insure the execution of the program 
which they have been supporting. Au- 
thorizations are not appropriations. So 
far as their practical value is concerned, 
the two laws of last spring are virtually 
dead letters until the money necessary to 
put them into effect is made available. 
Furthermore the McNary-Woodruft 
Act authorized an expenditure of only 
$8,000,000 in three years, instead of 
$40,000,000 in ten years, as had been 
advocated by proponents of the bill. The 
larger amount is still necessary for the 
adequate the National 
Forest system. 

The recommendations of the Adminis- 
tration concerning the budget for forest 
acquisition and forest research will not 
be known until after Congress meets. If 
they are in accord with the program con- 
templated by last spring’s legislation they 
should receive the hearty endorsement of 
every one who believes in these activities. 
If not, members of Congress should be 
informed of this fact with the urgent 
request that the budget be modified to 
conform with the approved program. It 
is fair to assume that Congress is nor- 
mally disposed to put into effect legis- 
lation which it has passed ; but in the face 


expansion of 


857 


Rew eh et GP oenineianors rie ithe 


ecco: of the Budget it is far more 
likely to do so if it has unmistakable as- 
surance that such action is in accordance 
with the wishes of the people generally. 


It should be left in no doubt on this point 


so far as forestry is concerned, either this 
year or in the years to come. 

One other phase of the situation de- 
serves consideration. Appropriation of 
the amounts authorized by the McNary- 
Woodruff and the McSweeney-McNary 
Acts will place a heavy responsibility on 
several bureaus in the Department of 
Agriculture, and particularly on the For- 
est Service. This is especially true of 
forest research. Sudden expansion of the 
work in this field will involve many 
dificult problems in organization and in 
the training of inexperienced investiga- 
tors. Ample funds in themselves give 


sources will strengthen the ioe 
increased quality of output. 

Foresters will do well not to 
the present situation with too great ct 
placency. The foundation has been laid 
for substantial progress, but this will 
materialize only as the legislation now 
on the books is actually put into effect 
and as such supplementary legislation as 
may prove necessary is enacted. The im- 
mediately urgent task is to see that ex- 
isting authorizations are converted into 
adequate appropriations, and that the 


funds thus made available are used ton 
best advantage. Such things do not take © 


that they are done? 


ey ae 


care of themselves. Is it not up to the 
foresters to take the leadership in seeing 


NW GISCONCEPTIONS _ regard- 
i ing the forests of Latin Amer- 
f ica are many and profound. 
Tales that come back from those for- 
ested countries south of us often prove 
incomplete and conflicting. American 
foresters themselves have failed to reach 
any common meeting ground regarding 
the importance of these forests, or the 
role they are destined to play in solving 
our own domestic forest problems. 
Briefly and bluntly, we do not know 
even within the limits of intelligent 
guessing how much timber these trop- 
ical countries contain, what the compo- 
sition of their forests is, or how acces- 
sible they are. 

The term tropical forestry is itself an 
all-inclusive name for something that 
really consists of a number of widely 
varied and often unrelated practices. 
There is some danger that the very con- 
venience of the term lends a false color 
of simplicity to something that in reality 
is extremely complex. For its forms are 
just as diverse and varied as the forms 
of forestry that are carried on within 
the temperate zone—activities that we 
might bulk under the simple, but not 
very helpful, term of “temperate zone 
forestry.” 

After all, forest practice must be as 
varied as the conditions in which it func- 
tions, and the tropics themselves—or 
more specifically the Latin-American 
tropics—present every conceivable gra- 
dation of climate, from hot, torrid sea- 
coast, to lands too cold and high for tree 
growth; from arid desert to the wet, im- 


TROPICAL FORESTS AND TOMORROW. 


By TOM GILL 
Forester, The Charles Lathrop Pack Forestry Trust 


penetrable jungles of the rain forests. 
It is in the tropics that within less than 
a score of miles one may pass from dry, 
cactus-covered desert, to wet, alligator- 
infested jungle swamp. No wonder, 
then, that the term “ tropical forestry ” 
has failed to evoke, for most of us, any- 
thing more than a hazy composite_pic- 
ture of rank, vine-twined forests, or long 
rafts of mahogany and cedar floating on 
some tropical lagoon. 

Another difficulty that lies in the way 
of investing the tropical forestry 
problem with reality has been the fail- 
ure on the part of foresters in the tem- 
perate zone to realize that a very real 
problem does exist there. With most of 
us the conviction persists that nature so 
lavishly endows the tropics with mois- 
ture, soil fertility, and everlasting sun- 
shine that tree growth presents no prob- 
lem—that the forests themselves are 
fool-proof. As a matter of sober fact, 
this is very far from the truth. Satis- 
factory regeneration of tropical forests 
after lumbering presents problems that 
tropical foresters have solved to only a 
very limited extent. 

In the first place we know almost 
nothing about the behavior of the many 
species with which the tropical forester 
has to deal, although three centuries of 
unrestricted cutting have taught us 
what happens to tropical forests that are 
cut over and left to the healing care of 
nature. We do know that with few ex- 
ceptions the removal of valuable species 
is followed by a rapid growth of more 
or less worthless tree weeds which seize 


859 


860 JOURNAL OF FORESTRY 


the soil and spring up to form an im- 
penetrable jungle—a hopeless mass of 
riotous vegetative life, not only worth- 
less in itself, but an absolute obstacle to 
the reseeding of more valuable trees for 
many decades. Cuba, Haiti, Porto Rico, 
Trinidad, practically all of the West In- 
dies, are striking examples of what hap- 
pens to mishandled tropical forests. 
There is hardly a stick of accessible com- 
mercial timber in Haiti today. Porto 
Rico is suffering from a very real and 
severe timber famine, and Trinidad is 
obtaining nine-tenths of its wood from 
Canada and the United States. 

True, in the tropics nature usually 
succeeds in covering over man-made 
scars quickly and completely, but to na- 
ture a forest of worthless almacigo or 
acacia brush is just as satisfactory a 
ground cover as mahogany or rosewood. 
Even in pure stands and where advance 
reproduction covers the ground, there 
is no certain guarantee that logging will 
be followed by a growth of the same spe- 
cies. In Trinidad is a fairly large forest 
of that valuable timber tree known as 
mora (Dimorphandra mora). Beneath 
the shade of these parent trees the 
ground is covered so thickly with young 
mora that one would have thought it 
necessary only to remove the over cover 
and the new forest would take care of 
itself. But actual cutting showed the 
error of this assumption. Within six 
months after cutting, the advance 
growth of mora reproduction was 
choked by the swift growing trees that 
invaded and preempted the ground. 
And all this simply means that the tech- 
nique of securing natural regeneration 
of desirable species has not yet been 
worked out, has in fact scarcely been 
begun. 


American foresters in Haiti and Porto — 
Rico find themselves with the problem — 
of reforesting land that centuries of pil- 
lage and nomadic agriculture have laid 
waste. With no foundation of research 
or past experience to build on, they have 
begun to study the adaptability of va- 
rious species for the many types of soil 
and site. But they can not wait for the — 
results of that research. They are faced 
with the immediate necessity of taking 
their courage in their hands and reforest- 
ing the eroding slopes of these islands 
with species that give promise of best 
results. Even the British, who as a 
whole have attacked their forest prob- 
lems more thoroughly and exhaustively 
than either the North or South Ameri- 
cans, know very little about the behavior 
of even their most important tree spe- 
cies. Spanish cedar, next to mahogany 
the most valuable tropical forest species, 
still remains an enigma so far as its suc- 
cessful regeneration is concerned. Span- 
ish cedar has been planted over many 
hundreds of acres and studied for almost 
a decade, but to this day foresters are 
unable to predict with any degree of cer- 
tainty the success or failure of cedar 
plantations under any given set of con- 
ditions. 

So from the standpoint of reforesta- 
tion there is immense and immediate 
need for adequate research into nursery 
practice, plantation technique, and sil- 
vicultural requirements of tropical spe- 
cles. 

And we are but little better off bo- 
tanically. Record’s ‘“‘ Timbers of Trop- 
ical America” is the one significant at- 
tempt, in this country, to bring scientific 
order out of the chaos of common names 
that have attached themselves to tropical 
tree species. It is an immense help to 
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tropical foresters. But even here much 
remains to be done. The exact deter- 
mination of many a commercial tropical 
_ timber species is still undecided. Mora, 
_ the most important commercial species 
in Trinidad, probably consists of two 
distinct species, one durable, the other 
not, but both lumped indiscriminately 
together for the market. Of the mahog- 
anies, that most important of all tropical 
timber genera, two of the five known 
species were undescribed as late as 1920, 
‘and only a few months ago a new species 
_‘ has been identified in the Amazon Val- 
ley. From Santo Domingo a species of 
timber tree is being sent into the United 
States whose family is not known. In 
countries as close to the United States 
and as well covered by botanists as 
Haiti, undescribed tree species are being 
discovered every year. 

From the so-called “ practical” point 
of view—the point of view of exploita- 
tion and lumbering—more modern log- 
ging methods would be a boon to trop- 
ical forests and tropical forestry. Today 
in the countries about the equator, log- 
ging is a thoroughly primitive, unsatis- 
factory, and haphazard process. Meth- 
ods are slow and wasteful, and because 
of the highly selective character of log- 
ging, the costs vary from merely high to 
prohibitive. Not only is logging expen- 
sive but so loosely organized is native la- 
bor that the output of forest products 
undergoes enormous variations in quan- 
tity, from month to month. There is no 
steady flow of ties or logs or any other 
product. For that reason industry has 
been very loath to consider seriously so 
uncertain a source of supply. 

But more important still, industry has 
always been unwilling to play the pio- 
neer in testing the possibilities of un- 
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known species which may or may not 
prove satisfactory, and which even if 
satisfactory may or may not exist in com- 
mercial quantities. For these reasons the 
introduction of tropical woods on the 
markets of the United States, and to 
some extent in Europe, has been a slow 
and difficult procedure. True, more 
tropical species are being used in the 
States today than we have any general 
knowledge of. A great many of the 
woods used as cores for veneered furni- 
ture are of tropical origin. Thousands 
of railway ties in the Netherlands come 
from Surinam, South American green- 
heart has been shipped for wharf con- 
struction to many parts of the earth. 
But the great bulk of tropical species are 
still unknown to commerce. And this, 
in spite of the fact that many certainly 


possess the same characteristics that 
make some temperate species highly 
prized. 


But we are learning slowly, here in 
America, that the unsuitability of tropi- 
cal woods for general use is an un- 
founded prejudice. We have come to 
learn in the face of necessity that nearly 
every timber species possesses some value, 
and only awaits our knowledge of what 
that value is. Often the problem boils 
down to the proper technique of season- 
ing. Red gum, not so many years ago, 
was regarded as a thoroughly unsatis- 
factory wood, because of its tendency to 
tie knots in itself while drying. Proper 
seasoning methods today have removed 
that objection and have placed this spe- 
cies among our important commercial 
species. So it is with many tropical 
woods. We know too little of the tech- 
nique of seasoning or the purpose for 
which these woods are best fitted. Just 
as we have learned that white pine is 
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not suitable for axe handles, or cotton- 
wood for pilings, we must learn for the 


more abundant tropical species their 


value and their limitations. 

Some tropical woods already suffer 
undeservedly from a bad reputation in 
North America. Greenheart, for exam; 
ple. The history of greenheart’s fall 
from grace is a lesson in improper utili- 
zation. American engineers sought for 
the construction of the Panama Canal 
a strong wood immune to attacks of the 
teredo. Out of one hundred and fifty 
species tested, greenheart proved to be 
the most satisfactory. Large quantities 
were used in the locks of the Canal. But 
to the consternation of the builders, no 
sooner had it been put in place than it 
was attacked by marine borers and 
quickly destroyed. Immediately word 
went out that greenheart is worthless 
as a teredo-resisting wood. ‘The truth is 
that greenheart, though not affected by 
the teredo which exists in salty water, 
falls an early prey to another pest, the 
neo-teredo, infesting the brackish waters 
of the Canal Zone. 

So all in all we can’t feel that there 
yet exists any body of knowledge on 
which we may safely base action or 
prophesy concerning our tropical forests. 
But an important beginning toward se- 
curing that knowledge has already been 
made. 

Early in 1927 the Charles Lathrop 
Pack Forestry Trust became interested 
in tropical forests as a probable factor in 
our problem of wood supply. It agreed 
to lend its forester to the Tropical Plant 
Research Foundation for six months 
yearly during a period of three years, 
to explore the forests of the tropics. This 
Foundation, which has carried on va- 
rious research projects in the tropics, 


was fortunate in having associated with 
it men whose names stand high in the 
field of tropical forestry. Major George 
‘P. Ahern, a trustee of the foundation, 
who had formerly been Director of For- 
estry in the Philippine Islands and organ- 
ized the administrative and educational 
work there; D. M. Matthews, one time 
Conservator of Forests in British North 
Borneo; H. N. Whitford, formerly 
Professor of Tropical Forestry at the 
Yale School of Forestry; and William 
Crosby, all have at one time or another 
carried on forestry studies for the Foun- 
dation. These men had built up a back- 
ground of tropical forest experience and 
research that among other things has 
served to emphasize the great need for 
specific facts—facts that could only 
come from a field survey of the forests 
themselves. It was to carry out this 
survey that the three-year program of 
exploration has been planned. 

Its purpose is two-fold. First, a study 
of the extent of the forest resources of 
the American tropics to determine the 
areas and amounts of important timber 
types, essentially a stock-taking inven- 
tory of tropical forests. Second, a more 
specific investigation into the commer- 
cial possibilities of the species whose 
abundance may lend them commercial 
interest. For this work logs of represen- 
tative trees are being sent back to the 
states for laboratory and actual factory 
tests. The botanical identification will be 
made by Prof. Samuel J. Record, of the 
Yale School of Forestry; the laboratory 
tests are under the supervision of the 
School of Forestry and Conservation of 
the University of Michigan. 

The difficulties are many, the possi- 
bilities far-reaching. Yet the trustees 
of the Foundation harbor no illusion 
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_ that three years will serve to unravel the 
enigma of the unknown tropical forests. 
The frontiers of those forests are too 
far-flung for complete 
_.- within so short a time and a personnel 
so limited in number. But a working 
beginning can be made, and a good in- 
sight got into the character and extent 
of the more accessible, the potentially 
commercial stands. For the great un- 
known hinterlands, the unmapped in- 
teriors, human knowledge extends only 
_to the vague tales of wandering Indian 
tribes. Any complete study of these 
must remain for later investigators. 

The first year of exploration has 
passed. It covered the islands of the 
Caribbean, the eastern half of Venezu- 
ela, including the great Orinoco Basin, 
and that heavily timbered colony, British 
Guiana. The coming winter will be 
given over to a study of the western part 
of Venezuela, the forested shores of 
Lake Maracaibo, and the wooded por- 
tions of Colombia, Central America, and 
southern Mexico. The entire last year 
will be devoted to a study of that great- 
est of all tropical timber storehouses— 
the Valley of the Amazon. 

Already the first year’s study has 
drawn a fairly complete picture of for- 
estry practice and forest conditions in 
the islands of the Caribbean. It has 
raised the curtain a little on the forest 
wealth of the lower Orinoco. From 
Venezuela and British Guiana test logs 
will provide laboratory research into the 
utility of certain abundant species. Al- 
ready the body of facts on local wood use 
is increasing and should prove suggestive 
to investigators in this country. 

But once we possess a body of definite 
knowledge covering the amounts and 
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physical characteristics of certain acces- 
sible tropical species—what then? What 
is going to be the effect on our own hard- 
wood industry? Many lumbermen and 
some foresters look with foreboding to- 
ward this possibility. They see ship load 
after ship load of tropical timbers flood- 
ing the United States and ruinously 
swamping a market already glutted by 
frantic over-production. But to most of 
us familiar with conditions in the tropics, 
the possibility of any such sudden and 
disastrous invasion seems negligible. In- 
creasing use of tropical species in the 
United States will come about as a more 
or less gradual infiltration and will come 
as an answer to an actual need. It will 
be a need arising from the economic ex- 
haustion of certain of our own species, 
or through the unchallenged superiority 
of certain tropical species for certain 
specific purposes. 

The work of the Foundation and the 
results of the survey far from being a 
menace to the hardwood industry should 
serve to direct and point the way to a 
more rational and purposeful form of 
exploitation. 

The facts that the survey seeks are not 
being obtained a day too soon. The need 
is already upon us. Already certain lum- 
ber companies seeing before them the end 
of their own domestic wood supply are 
scouting and purchasing in Central 
American and Mexican 
The American lumber industry is not 
saying much about this. Naturally. It 
would not be compatible with a program 
for stressing the inexhaustibility of- our 


timberlands. 


own forest resources to announce the 
purchase of timberlands in foreign coun- 
tries. But it is a very natural evolution, 
and it is going on. 


y THE HARDWOOD PROBLEM OF THE NORTHEAST 


By AUSTIN CARY 
Logging Engineer, U. 8. Forest Service 


\W HE scheme of girdling and so 
killing hardwoods in the inter- 
b 'gea est of better types of growth on 
the finber lands of northern New Eng- 
land has been taken up just lately by the 
local Section of the Society; it is an idea 
also lohg familiar to New England 
woodsmen. Its rationale is not occult or 
far to seek. On great stretches of land 
_far removed from population are stands 
of mixed character, the softwoods valu- 
able and readily available through water 
transportation, the hardwoods not adapt- 
ed to driving and no other means avail- 
able without excessive cost. Compara- 
tively speaking too, these hardwood 
stands are of rather low character, the 
volume light and defect and poor form 
prevalent. Lastly, the hardwood element 
in these mixed stands works to the dis- 
advantage of the more valuable trees 
silviculturally, taking up room, suppress- 
ing small trees, and creating ground 
conditions unfavorable to reproduction 
of softwoods. The natural balance on 
large areas was long ago voted to be one 
not most favorable to the interests of 
mankind, and with commercial cutting 
of our forests the balance has become 
more unfavorable. 

Most of this any observant person 
could see as earlier indicated, and just 
as easy was the suggestion that it might 
be well to do something about it design- 
edly. Hardwood cutting for firewood, 
dams, camp buildings, etc., often illus- 
trated what might result in the way of 
increased growth on existing softwoods ; 
girdling was familiar from its employ- 


ment in land clearing; hundreds of men 
probably have speculated on the effect 
and wide applicability of .this measure. 
Foresters too have had it in mind for 
some years. ‘hus the idea was early and 
strongly impressed on my own mind, and 
30 years ago in an address to the Pulp 
and Paper Association I advocated gir- 
dling as a practical measure. Nothing 
substantial came of that, however; a 
little testing of methods and some work 
not much more ambitious carried out a 
few years later at Corbin Park is all that 
so far as is generally known was ever 
done. Therefore, as far as concerns ex- 
ecution, and even adequate and accurate 
test, of the method, the foresters of to- 
day have the field to themselves. 

A start has, however, been made al- 
ready. Some two years ago the Finch- 
Pruyn Co. of New York, guided by their 
forester, Mr. Churchill, who has told of 
it in this journal, took their courage in 
their hands and are now carrying out 
this measure on a large scale on certain 
types of land in their Adirondack prop- 
erty. Somewhat earlier, too, I took the 
matter up again in New England with 
the idea that it ought to be brought to 
the fore and pressed to a conclusion. 
Here was an idea applicable to millions 
of acres. The cost certainly would be 
light, vastly less than that of plantations, 
easily within the means of owners and in- 
dustries today. Chance illustrations of 
the results to be expected looked most 
promising. The greatest obstacle in the 
way, provided of course the measure on 
full consideration look sound, seemed to 
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be mere inertia, and the forestry profes- 
sion of the time, it seemed, ought to be 
able to overcome that. 

Reference to two matters from the 
somewhat distant past will serve to em- 
phasize some pertinent considerations. 
Along about 1900, Dr. Fernow, dean of 
the profession at the time, was operating 
Adirondack lands according to his con- 
ception of the principles of forestry. 
Lands predominantly in hardwood were 
what he had to work on. The native 
stand he cut, as cleanly as possible, for 
no net yield or at a loss even, with a view 
to planting spruce on the territory. Only 
one of the various sequences concerns us 
here, the fact that 20 years later Adiron- 
dack hardwoods had good value, were 
being operated in their own right. In 
fact an Adirondack concern handling the 
two kinds of timber to equal advantage 
told me in 1920 that spruce brought 
them less net revenue per thousand than 
did hardwoods. 

That on one side, this on the other: 
At the same time I was myself working 
for a company on the Androscoggin in 
Maine. In its holdings were large areas 
of mixed growth once cut through, with 
abundance of pulp size spruce on them 
that was in large measure impeded in its 
growth by hardwoods of no value. I 
advocated girdling these hardwoods but 
could not get sanction for the measure. 
Those lands stand in the same or worse 
growing condition today; no prospect of 
marketability of the hardwoods con- 
cerned is now evident to the outsider; 30 
years of much enhanced growth of spruce 
and fir, amounting to several cords per 
acre it would appear, should certainly 
have added vastly to the returns from 
or the present value of that territory. 


Now as then therefore it looks to me 
as if I proposed a promising measure. 
The cases differ in respect to two main 
factors,—stand and intrinsic quality of 
the timber itself, and the development of 
transportation. Much Adirondack land 
is strong in hardwoods, with stands of 
merchantable timber up to six thousand 
or more per acre, a strong force of re- 
production going with that. In New 
England on the other hand only on very 


limited areas does land yield as much as 


three thousand merchantable lumber ; one 
and two thousand are far more common ; 
on the greater part of our territory the 
great bulk of the timber is of small size 
or defective in form or quality. On the 
transportation side also there is a con- 
trast. Around five million acres in a body 
in northern Maine are not tapped by rail- 
road, and much of the spruce-hardwood 
region of the northern New England 
States does not lend itself readily to such 
transportation. The problem then is not 
silvicultural solely, or even mainly. Prec- 
edent as just shown points both ways, 
cannot be looked to as leading. There 
is need for careful thinking, therefore, 
for decision in the individual cases and 
in these circumstances final determina- 
tion of policy, of course, rests with the 
owner whose direct interests are con- 
cerned. 

Others may, however, formulate the 
conclusion that appears most reasonable 
to them, and this in the case of the writer 
broadly favors the measure. Granted, as 
must be done, the relatively light stand 
and low value of our hardwood in the 
commercial sense and the difficulty aris- 
ing in its transportation, the likelihood 
of its profitable utilization on great areas 
seems remote. In this the possibility of 
producing lumber of small as well as 


867 


we have in most mixed woods numbers of 
spruce and fir trees from 2 to 5 inches in 


i industry. True, hardwoods are being 
i 4 used in a number of New England paper 
mills of late years, but the quantity is 
trifling compared to the volume of the 
resource ; vastly greater amounts could be 
gathered in on short hauls and perma- 
nently; this condition arises, too, just 
when competition in paper manufacture 
is springing up in several and widely de- 
tached sections of the country. Girdling 
hardwoods on distant and difficult lands 
‘in the interest of increased growth and 
more abundant reproduction of the soft- 
wood species looks promising therefore, 
a measure fit for wide if discriminating 
application. 

Just what may the killing of hard- 
woods on these northern lands be ex- 
pected to do? What will the cost be, and 
about what the returns? What are the 
best methods? What are essential safe- 
guarding considerations? Mr. Churchill 
has written of these things somewhat al- 
teady. The Section as first stated is 
taking them up. It has been suggested 
that the present writer put on record 
his own views and experience. 

In the first place indiscriminate killing 
of hardwoods is not advocated; no one 
brought up in the thrifty, cautious atmos- 
phere of New England would advocate 
any such measure. Only where definite 
and commensurate good seems in a way 
to be accomplished is the expenditure of 
money in this direction suggested. ‘That 
limits the measure to areas on which soft- 
wood in some form and of some promise 
exists already. This may be in the form 
of pulp timber, trees that are six inches 
and larger in breast high diameter ; dis- 
criminating killing of hardwood would 
clearly add to accretion on them. Second, 


diameter, with wonderful power of re- 
covery from suppression in them; new 
life may be given to such trees by free- 
ing, many of them rescued from extinc- 
tion and nearly all put in the way of 
rapid growth. Third, there is the re- 
production, abundant often and with 
great possibilities for the more distant 
future, of distinct significance to an in- 
dustry of as permanent type as our paper- 
making industry has always been thought 
to be. This, however, has to be treated 
with the idea in mind of possible sup- 
pression by the deciduous trees and shrubs 
native to much territory. Lastly, we 
have permanent composition of the woods 
to think of. Temporary composition it 
is clear can be largely influenced, but 
there seems to be promise of the other 
as well. Moss and annuals for soil cover 
according to present knowledge favor 
the reproduction of spruce and fir, while 
hardwood leaves are known to impede 
it. To diminish the supply of these leaves 
may therefore change the soil cover, 
stimulate reproduction of the species we 
want, reverse the strong tendency to 
hardwood which former handling of our 
mixed growth lands has created and 
which men believe they see in effect on 
extensive territory. This is an idea un- 
demonstrated yet, so far as I know. 
It seems worthy of the most accurate 
observation, as by experiment station 
workers. 

Of methods Mr. Churchill has writ- 
ten; on the basis of effectiveness and 
cost he favors a chop into the tree, one 
only, made in winter. With more ex- 
perience behind him than any other man, 
his verdict should stand; still other 
methods may be desirable in certain cir- 
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cumstances. My own work has perforce 
been done in summer, and two methods 
were tried, peeling off a strip of bark and 
notching. Of these the second appears 
best, as_before on the basis of both cost 
and effect. Thrifty birch and maple 
treated three years ago have in some 
numbers covered the peeled surface 
largely over with thin new bark that 
promises to prolong the life of the trees 
considerably if not indefinitely. On the 
other hand a notch into a tree, if carried 
through seams and reentrant angles, 
winds it up permanently. This we have 
found may most readily be made, not 
with an upward and downward stroke of 
the ax, but with two strokes downward, 
the second above the first. This way the 
vital outer surface of the woods seems 
to be broken with least labor. 

What next of safeguards? Of these, 
that against wind is of first importance, 
for blowdown of pulpwood timber of 
any amount, whatever other benefits 
might be likely to arise, would surely 
condemn this measure with timber land 
owners. In the work I have carried on 
I have felt under obligation to back en- 
tirely out of some territories with tall 
pulpwood timber scattered among hard- 
woods. Danger of suppression coming to 
softwood reproduction on lands at all 
strong in deciduous growth of any kind 
is another consideration entitled to care- 
ful thought. The rule adopted for gen- 
eral use in the work that has been done 
was not to count on softwood advance 
growth unless it was at least 5 feet high. 

Cost of the work will be best covered 
by means of specific examples. Thus 
September 3, 1925, on a measured acre 
of cutover land strong in hardwoods but 
with abundant reproduction beneath, the 
hardwoods were mostly girdled. The 


cover at the start was estimated at .7; 
136 trees running all the way from 3 to 
22 inches in breast high diameter were 
killed, with a basal area of 71 square feet. 
Three or four trees of large size and fine 
quality, also a number of big trees that 
seemed in the way of early natural 
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death, were left ungirdled. Two axes | 
did the work in two hours’ time. Follow- | 


ing the notching methods indicated above, 


two minutes net were required to girdle 


a tree 18 or 20 inches through, one 
minute for a tree of 8 or 9 inches. 

The next season, 1926, some 30 acres 
in the Moosehead region were treated in 
the same fashion. Account will be given 
of one body of 194 acres that was treated 
with 52 hours of ax work net. The hard- 
wood cover here was estimated at .4, 
more typical of these northern lands than 
the preceding; 62 hardwoods per acre 
were killed, the basal area around 30 or 
35 square feet. To get an idea of the 
result likely to follow, as each hardwood 
tree was girdled fir and spruce over 5 
feet high that would clearly be helped 
by its extinction were tallied, by diameter 
classes. The upshot is that two trees 
were helped for each one killed, per acre 
49 trees 3 inches and over in breast high 
diameter and 71 of smaller size. (See 
Table 1.) This softwood stand, it will 
be seen, is a generous one, well worth 
the expenditure of effort, though that 
will vary in different territories. The 
cost per acre at current wages for axmen 
and with what looked like fair allow- 
ance for supervision and overhead came 
to somewhat less than $1.50. 

Certainly before this work is carried 
out on a large scale some lines should be 
laid down as to relative cost and expected 
result, the amount of hardwood to be 
treated, and the number of trees favored. 


‘Carrying out that idea will involve train- 
_ ing of men, cruising ahead, etc., involv- 
¢ ing considerable overhead expense. The 
_ question of maintenance comes in too, 
a and circumstances favoring cheapness 
and effectiveness of the work in a general 
_ way. It seemed to us on the job that 
such work might well be done right along 
with a logging operation, in which case 
and in course of time putting land in 
order for growth would come to be 
looked on as a constituent part of operat- 
ing work. 
_ Some definite indications of the re- 
sponse of land to this treatment have been 
_ gathered. In August last, two and three 
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years after the operations above referred 
to were carried out, the areas treated 
were visited and note made of the re- 
sults to date. The present condition of 
the hardwoods will be taken up first. 
About half the trees girdled, in both 
| years, put out leaves in 1928, and on 
many trees these seemed to have normal 
development. Yellow birch was more 
generally dead than either beech or 
maple; the judgment was formed that 
there would be little foliage on the 
girdled areas next year; it is known 
that but few trees failed to leaf out 
the first year after girdling. On the 
area treated in 1925 half a dozen hard- 
woods of different size and kinds had 
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fallen down, while big pieces of the tops 
had fallen out of a few maples. None of 
this was in evidence on the land treated 
the next year. In general, conditions 
looked favorable to the purpose of the 
work. The trees when they come down 
will mostly come piecemeal; this will be 
an extended, continuing process ; destruc- 
tion of young growth and fire risk will 
both be minimized for this reason. 

The response of the softwoods was 
marked and general, and it was proved 
to be the result of the girdling by exam- 
ination of contiguous areas. Borings 
showed a response in diameter growth on 
the part of sizeable trees; 1928 leaders 


TABLE I 
NUMBER OF SPRUCE AND FIR TREES ON 19% ACRES OF MIXED LAND IN THE MOOSEHEAD REGION 
HELPED BY GIRDLING HARDWOODS 
Diameter 


St. 6” vi Over a” Total 


Number of Trees 


Ads AS eon 21 e538 653 
96 56 25 14 1696 
537.799." 4652 2349 


8 inches and longer on both fir and spruce 
were quite general where the cover had 
been opened, against a fraction of that 
under hardwoods. This gain in height 
growth showed in trees of all descrip- 
tions. Thus a fir now 4 feet high under 
two big beeches that died early showed 
the following height growth in the dif- 
ferent years—1925 (the year of gir- 
dling), 24 inches; 1926, 34 inches; 1927, 
104 inches; 1928, 16 inches. On the 
same area an umbrella fir (long sup- 
pressed, with spreading limbs and little 
or no height growth) got itself together 
in the course of two years and in 1928 
produced a leader around a foot long, 
one more evidence of the power of re- 
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covery of our pulpwood species as well 
as of the effect of exposure to sunlight 
upon them. Perhaps the most striking 
instance of the effect of such exposure, 
however, was noted two years ago, in 
1926. As two of us came off the work 
done in the Moosehead country we 
traversed a road, highway really, cut out 
and built in 1914. Alongside this road 
were numerous young softwoods that 
during the intervening time had grown 
under full sunlight, and a fir of this 
description was cut, 34 inches in breast 
high diameter and 204 feet high at the 
time. It had 25 rings at the stump, some 
3 inches from the ground; it had grown 
17 feet in the last 11 years, 12 in the last 
6. Next, stepping off from this road, we 
cut 2 representative fir trees under the 
usual cover of hardwoods. One 9} feet 
high with 30 rings at a 3 foot stump had 
grown 32 inches in the last 11 years. 
The second was 18 feet high, and had 
88 rings 2 feet from the ground; in the 
last 11 years it had grown 69 inches. 
Figures suggested by these observations 
applied to numbers of trees per acre sug- 
gested by the record that has preceded 
indicate what we might expect from ap- 
plication of girdling to our northern 
mixed areas wholesale. Height growth 


of something like a foot a year as against 
a quarter or third as much seems to tell — 
the story approximately and in brief. - 
That would shrink vastly the time re-_ 
quired for the production of another 
crop of pulpwood and multiply by several | 
times the volume of production of use-— 
ful wood on the lands in question. “That — 
is of consequence not only to industry 
in general and the public, but to the land 
owner, to whom the following presenta- _ 
tion of the case should make strongest 
appeal—that the way suggested looks to 
some of us like the cheapest way by 
which so much pulpwood can be acquired. 
Definite and well based figures for com- 
parative growth whenever they are avail- 
able will help, as owners debate this mat- 
ter. On the side of cost this estimate by 
the writer may serve a purpose until 
something more reliable is had—that the 
added growth of two to four years ought 
to pay for the work. 

Before concluding, it should be said 
that this paper is not my own entirely. 
Certain of the New England foresters 
in commercial employ are studying and 
working along these lines. They have 
helped in the field and in thinking, 
though they are not committed by what 
has been set down. 
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FIVER since the steam railway 
became an important factor in 
Be 6the progress of civilization, it 
Biss been recognized as a serious fire 
hazard to adjacent forest and other 
_ property interests. 

The existence of this hazard was 
specifically recognized in the original 
Railway Act of 1903, in which provision 
was made for the establishment of the 
Board of Railway Commissioners for 
- Canada. In that Act, the Board was em- 
powered to make regulations respecting 
the use of fire-protective appliances on 
locomotives and for the construction and 
Maintenance of fire guards, the latter 
being limited in practice to the western 
prairies. A clause in the Act required 
railway rights of way to be maintained 
free of unnecessary combustible matter. 

In 1907, the Board issued its first order 
| on this subject, prescribing standards for 
fire-protective appliances on locomotives, 
prohibiting the use of lignite coal as loco- 
motive fuel, and requiring the construc- 
tion of fire guards along railway lines 
in Alberta and Saskatchewan. 

Experience showed, however, that 
these requirements were not sufficiently 
comprehensive to protect the public in- 
terest from forest losses due to railway 
fires. In a bulletin published by the 
Dominion Forestry Branch in 1911, 
R. H. Campbell said: “ The record 
of each year’s conflagrations shows the 
railways well up in the list of the causes 
of forest fires. If they do not lead, they 


1Prepared for British Empire Forestry 
Conference, 1928. 
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RAILWAY FIRE PROTECTION IN CANADA’ : : 


By CLYDE LEAVITT 
Chief Fire Inspector, Board of Railway Commissioners for Canada 


always follow close in the black array.” 
McMillan and Gutches, in Bulletin No. 
9 in 1910, stated: ‘Railways are a 
prolific source of danger to forest 
land, from the time of the first loca- 
tion survey. The most destructive 
fires usually originate from the con- 
struction camps, but fires start every 
year as long as the road remains in oper- 
ation and timber remains along the line.” 
The British Columbia Royal Commission 
on Timber and Forestry in rg10 re- 
ported: “It is a truism that railways 
are the most frequent cause of fire in 
any timber areas through which they 
pass.” 

So serious was the situation that the 
British Columbia Government in 1909 
made application to the Board for the 
issuance of regulations which should pro- 
vide additional and adequate protection 
from railway fires for the great forests 
of that province. In this application, 
the Dominion Forest Service and the 
Commission of Conservation of Canada 
later joined. Largely as a result of this 
agitation, the Railway Act was amended 
in 1911 to give the Board wider powers 
in prescribing measures to be taken by the 
railways for the prevention and control 
of fires. 

Hearings were held by the Board at 
various points and in May, 1912, an 
order was issued revising and improving 
previous requirements and adding many 
new features. Provision was made for 
the organization of the Fire Inspection 
Department of the Board, under the im- 
mediate direction of the newly appointed 
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Chief Fire Inspector, whose duty it be- 
came to supervise field inspection and 
generally to see to the enforcement and 
administration of the Board’s new fire 
regulations. 

These regulations have been amended 
from time to time, so that it will be of 
greater interest to describe the present 
situation than to follow the history of 
the minor changes. The latest revision 
is embodied in General Order No. 362, 
dated April 19, 1922. 

First, it should be understood that the 
order applies to all lines under the 
Board’s jurisdiction, comprising nearly 
40,000 miles or 97 per cent of the total 
railway mileage of Canada. It does not 
apply to the several minor railways which 
are owned and operated by Provincial 
Governments, or which, though privately 
owned, derive their charters from a Pro- 
vincial Government, as distinguished 
from those which hold charters granted 
by the Dominion Government. Fire 
protection on the small mileage not sub- 
ject to the Board is a matter for the 
Provincial Governments concerned. 

Following is a brief description of the 
essential points of the Board’s order: 

1. The order applies to railways under 
construction, as well as to those in 
operation. This is important, since the 
construction stage was in the earlier years 
the most destructive of forests. Contrac- 
tors had no direct interest in preventing 
fires, laborers were careless, and fire had 
to be used freely in disposing of débris 
from right-of-way clearing. All this is 
now radically changed. 

2. Standards are set for fire-protective 
appliances in front-ends and ashpans of 
locomotives, calculated to reduce as 
much as possible the emission of danger- 


ous sparks. Railways are required to 
make weekly inspections of all such ap- 
pliances, and are forbidden to operate 
locomotives in a defective condition. 
Check inspections are made constantly by 
officers of the Board. Experience show: 
that such an independent check by Gov- 
ernment inspectors is absolutely necessary 
to ensure prompt detection and repair of 
fire-protective appliances. Here it may 
be observed that no practical device is 
in use on this continent, so far as known, 
which will entirely overcome the emis- 
sion of sparks from stacks of coal burning 
locomotives, without at the same time 
seriously interfering with the steaming 
capacity of the engine. With proper care, 
however, the danger can certainly be 
very greatly reduced, and probably elim- 
inated except during periods of high tem- 
perature and low humidity, when even 
the smallest spark may set a fire. Cana- 
dian railways maintain a very high stand- 
ard in their locomotive fire-preventive 
devices. 

3. Unless extinguished immediately, 
the deposit of fire, live coals, and hot 
ashes on tracks or right of way is for- 
bidden, except in pits provided for the 
purpose. Many fires have been set in 
earlier years by firemen dumping ash- 
pans while the locomotive was running. 
This is now largely impossible, although 
not yet completely so. 

4. Special spark-arresting devices, to be 
approved by the Board, are required 
where it is desired, during the fire season, 
to use coals not possessing good coking 
properties, the use of which with standard 
front-end fire-protective appliances re- 
sults in the emission of sparks from the 
stack to an extent deemed by the Board 
to be dangerous to the public interest. 


Lignites and certain sub-bituminous coals 
fall within this category. 
5. The danger of fires being set by 
- smokers throwing live cigar and cigarette 
/ butts and similar materials from trains is 
| minimized by the compulsory posting 
| of warning notices in cars and compart- 
ments of cars in which smoking is per- 
mitted, and by verbal warnings given by 
trainmen. Smoking is usually permitted 
r in second-class coaches and in hot weather 
the windows are generally open. The 
‘rear platform of the observation car is 
another possible source of trouble from 
burning smoking materials. A clean 
right of way is of course an excellent 
preventive of such fires, since a cigar or 
cigarette butt or lighted match can not 
be thrown any great distance from a 
_moving train. To a limited extent, car 
windows are screened, but this is not 
compulsory, due to the cost, the inter- 
ference with vision of passengers, and 
the added difficulty of keeping windows 
clean. Further, adequate positive proof 
is lacking as to the seriousness of fires 
caused by smokers on trains, since the 
evidence destroys itself, and since such 
fires can rarely be distinguished from 
' those caused by sparks from ashpan or 
stack of the locomotive. 

6. Railways are required to construct 
and maintain fire guards in the prairie 
sections of the Prairie Provinces (AlI- 
berta, Saskatchewan, and Manitoba), in 
accordance with the direction of the 
Board’s Chief Fire Inspector. These fire 
guards can be seen by anyone traveling 
through the prairies, and have proved 
very effective in stopping the occurrence 
| and spread of grass and stubble fires. 
The guards consist of plowed strips four 
or eight feet in width, according to the 
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character of the hazard. Plowing is at 
from 200 to 400 feet from the track, 
usually on private land, permission for 
which use of private or public property 
is granted by law. In the case of so- 
called wild prairie land, dry vegetation 
must be burned off between the fire guard 
and the track. In grain stubble and culti- 
vated hay lands, the bulk of the plowing 
of fire guards is done by farmers in re- 
turn for old ties from the track, which 
they use for fuel. Only to a very limited 
extent are plowed fire guards constructed 
in forested territory, due largely to the 
very heavy cost for clearing and main- 
tenance. 

7. The Railway Act requires that 
railway companies shall maintain their 
rights of way free from dry grass, weeds, 
old ties, and other unnecessary combus- 
tible matter. Disposal of such débris is 
generally feasible only by the use of 
fire. Carelessness by section forces in the 
burning of débris has been a prolific 
source of fire trouble in former times 
and has not yet been entirely overcome, 
although very great progress has been 
made. The Board’s order provides that 
no such burning shall be done except 
under such supervision as shall prevent 
the spread of fire beyond the strip being 
cleared. The Chief Fire Inspector or 
other authorized officer of the Board 
may require that no such burning be 
done except on written permit. Thus, 
the primary responsibility for adequate 
supervision and control of protective 
burning is placed on the railway, but 
officers of the Board’s Fire Inspection 
Department may (and very frequently 
do) intervene by assuming direct control, 
under the permit system, of regulating 
the setting out of such fires. 
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8. Railways are required to provide 
and maintain a staff of fire rangers or 
patrolmen during the fire season, the de- 
tails of personnel and equipment of which 
are to be in accordance with the direc- 
tion of the Board’s Chief Fire Inspector. 
This requirement broke new ground in 
Canada. In the beginning, these railway 
patrols were mostly by special men on 
track motor cars (power speeders), to 
cover perhaps 40 miles of track, one 
round trip per day. However, the power 
speeders get out of order and are dan- 
gerous, so that their present use is largely 
restricted to heavy grades or to wilder- 
ness territory where train traffic is light 
and other means of communication are 
largely absent. The next step in evolu- 
tion was patrol by special men on hand 
velocipedes, one round trip per day on 
say 18 or 20 miles of track, or two round 
trips on 9 or 10 miles. There is a large 
mileage on which this form of patrol is 
in effect. More recently, there is a 
strong tendency for the fire patrol work 
to be handled on each section by a man 
selected from the section crew, provided 
with a hand velocipede and with standard 
fire-fighting tools. Considerably more 
than half of our railway patrols are now 
on this basis. The plan has many ad- 
vantages: the men are practically per- 
manent ; there is always some one to make 
the patrol; responsibility is direct and 
supervision is much more feasible from 
the railway organization viewpoint; 
when patrol is not required, the labor 
is again absorbed into the section crew. 
Such patrols are made at times of day 
specified by the local officer of the Board 
concerned, who receives each week a 
diary of patrols within his territory. This 
form of patrol is the most reliable and 


most efficient we have, when made ac 
cording to the requirements, and it i 
the business of the Board’s local inspector 
to see that it is so made. Section force 
must make a daily inspection of track 
for safety of train operation, and the 
fire patrol is often combined with this, 


: 
| 
; 
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thus reducing costs to a minimum. It 
is of course understood that special patrol - 


is required only in territory where the 
fire hazard is considered to justify the 
same, and only duing such portions of the 
fire season as is made necessary by weather 
conditions, in the judgment of the local 
officer of the Board. 

Thirty-four per cent of the railway 
mileage is in forested territory. On 
7,203 miles some form of special patrol 
is prescribed under the Board’s order. 
This represents special attention to fire 
patrol by 747 selected members of sec- 
tion crews, 65 velocipede patrolmen, and 
59 power speeder patrolmen—a total of 
871 special fire patrolmen on all lines. 
On 6,214 miles of forested territory 
where the fire hazard is not extreme, 
special fire patrol is not prescribed, the 
detection, reporting, and extinguishing 
of fires being left to section forces and 
other regular employees, as a part of 
their regular duties. 

It is of interest to note that crude oil 
is in exclusive use as locomotive fuel on 
some 1,500 miles of railway in British 
Columbia. This has so nearly eliminated 
the danger of fires being set by railway 
agencies that in such territory, even 
though heavily forested, special patrol is 
not required, but the fire protection work 
is left to the ordinary attention of section 
forces and other regular employees of the 
railway, as described in the paragraph 
following. 
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9. All employees of the railway are 
required at all times to be on the look- 
- out for fires burning along or near the 
track, and to report immediately any 
such found to section forces and to the 
nearest railway agent. Provision is made 

_ for immediate notification of the nearest 
forest officer, by telegraph or telephone. 
All section forces and other employees 
available are required to take immediate 
_ steps to extinguish fires, and provision 
is made for securing additional help 
when needed. The entire railway organi- 
zation is thus made a part of the fire- 
fighting machine. The burden of proof 
is placed on the railway to extinguish 
any fires occurring within 200 feet of the 
track, unless it can be shown that they 
are not due to the railway. Thus, the 
- Tule is to get the fires out first, and then 
to discuss questions of reimbursement of 
costs from the local Forest Service, should 
there be occasion to do so in any case. 
As a matter of fact, the railways do ex- 
tinguish a great many fires for the origin 
of which they are in no wise responsible. 
In addition to the ordinary fire-fighting 
tools carried by patrolmen and emergency 
tools stored at section tool houses, the 
Canadian National and Canadian Pacific 
Railways have voluntarily provided a 
total of 28 fire-fighting tank cars, dis- 
tributed at railway terminals in the more 
hazardous regions. ‘These consist of large 
water tanks mounted on flat cars, with 
steam pump and a substantial supply 
of hose. This outfit is hauled to the fire 
by a locomotive, which also provides the 
steam power for operation of the pump. 
These outfits have been extremely useful 
on many occasions and have saved a great 
deal of forest and other property. A 
small beginning has also been made in the 
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use by railway patrolmen and section 
forces of hand spray pumps with water- 
proof packsack attachment for carrying 
water. These are excellent equipment 
for controlling protective burning as well 
as for the suppression of accidental fires. 

For the enforcement of the Board’s 
order and the general supervision of the 
work of the railways under it, the Board’s 
Fire Inspection Department has an ex- 
tensive field organization covering for- 
ested territory along railways from coast 
to coast. This, however, is not a separate 
staff on the Board’s payroll, but is devel- 
oped under cooperative arrangements 
with all the existing forest services, 
Dominion and Provincial, under which 
selected officers of such service are given 
ex-oficio appointments as local officers of 
the Board. There are 173 such appoint- 
ments in effect in the Dominion Forest 
Service, the Dominion Parks Branch, and 
the forest protective organizations of the 
Provinces of British Columbia, Alberta, 
Saskatchewan, Ontario, Quebec, New 
Brunswick, and Nova Scotia. ‘Taking 
the Ontario Forestry Branch as an ex- 
ample, the Provincial Forester becomes 
our Provincial Fire Inspector; each Dis- 
trict Forester becomes our District Fire 
Inspector; and Chief Rangers on railway 
lines become Divisional Fire Inspectors 
for the Board. These men handle our 
local inspection as a part of their regular 
work, and have a considerable degree of 
discretionary authority as to granting of 
relief from special patrol requirements, 
issuance of permits to burn débris on right 
of way, etc., with a view to decentraliz- 
ing the administration of the order. The 
object is to adjust the protective measures 
to the local conditions, and to make the 
expense proportionate to the fire risk 
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and possible damage; hence the need for 
a considerable degree of elasticity. In a 
number of cases, particularly of locomo- 
tive inspectors, the full time services of 
special men are provided by the cooperat- 
ing organizations. 

We thus have what is in effect a tri- 
angular cooperation between the Board, 
the Government Forest Services, and the 
railways. The managements of the rail- 
ways are keenly interested in the work 
and have given it splendid backing, with 
the result that section forces and other 
employees, once largely indifferent with 
regard to forest fire protection, have 
largely become educated to their duties 
in this respect, and are doing really splen- 
did work. In consequence, though fires 
still occur, their number is much reduced, 
and most of them are extinguished in 
their incipiency, so that the railways 
have become a minor instead of a major 
element in the destruction of our forests. 
The railways recognize that all this is 
good business practice, for many reasons: 
damage claims are reduced; present and 
future revenues from freight and pas- 
senger traffic incident to the forest in- 
dustries are conserved; forest products 
for railway use are saved, in the form 
of ties, posts, poles, bridge timbers, lum- 
ber, etc; tourist traffic is increased where 
the forest is kept green, and towns and 
industries are kept going that can not 
exist where the forest is destroyed ; thus 
population is built and maintained, and 
this is as much in the interest of the rail- 
ways as it is in that of the country as a 
whole. 

The fire record of the railways under 
the Board’s jurisdiction is indicated in 
Table 1, showing comparative statistics 
for the past five years. The figures 


quoted are from official reports and show 
totals of fires reported and of areas 
burned over, the latter including con- 
siderable areas not actually in forest, al- 


ee in 


though within territory broadly classified © 


as forested and under protection by Gov- 


ernmental and private services. Statis-— 


tics for strictly non-forest territory are 


+ 


excluded, such, for example, as agricul-— 


tural and open prairie areas. 

Thus for the five-year period, 1923 
to 1927 inclusive, the railways are 
charged with 14.8 per cent of the fires 
and 4.5 per cent of the area burned. 
One-half of the fires attributed to the 
railways during this period were in- 
cipient, burning less than one-fourth 
acre each and causing no damage. Many 
of these are cases where section forces 
allowed clearing fires to spread slightly 
off the railway right of way. 

In the four eastern forest provinces, 
1923 was one of the worst fire years on 
record, while in the west conditions were 
fairly normal. During the succeeding 
three years, conditions were reversed, 
the west suffering excessively, while the 
east was normal or average. Fire losses 
go up or down with prevailing weather 
conditions, and this applies to railway 
fires as well as to others. 

The statistics of railway fires for 1927 
are the lowest on record. For this, the 
credit must be divided between generally 
favorable weather conditions and the in- 
creasing effectiveness of protective forces. 
The railways were charged with 396 
fires in forested territory, of which 43 
per cent were incipient and only 10 per 
cent exceeded 10 acres each in area. 
These fires burned over 436 acres of 
young forest growth, 412 acres of mer- 
chantable timber, 353 acres of slashing 
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| or old burn not restocking, and 2,518 1927 comprise 75 per cent of the total 
acres of permanently non-forest land number attributed to railways. These 
| (grass, swamp, muskeg, barren, culti- burned 78 per cent of the total area and 
; TABLE 1 


_ STATISTICS OF FIRES IN TERRITORY BROADLY CLASSIFIED AS FORESTED, FOR CANADA AS A WHOLE, IN 
COMPARISON WITH THOSE ATTRIBUTED TO STEAM RAILWAYS UNDER THE JURISDICTION 
OF THE BOARD OF RAILWAY COMMISSIONERS 


se | noes 1925 1926 | 1927 hee 
' Total number of fires, all 
Bee AS CSeei ates) ato 'eie 5 wlersieerd igrmee 5,528 5,581 5,536 5,779 3,607 5,206 
‘Total fires attributed to rail- 
BEMEAVY AV. CAUSES ccc orice oc ware oe 861 963 695 931 396 769 
Per cent of total number attrib- 
uted to railways........... 15.6 17.3 12.6 16.1 11.0 14.8 
Total area in acres burned by 
MMT LESH siere tiers oe ee ss toe st 6,240,413 | 1,964,307 | 1,796,529 | 1,845,572 | 390,362 | 2,469,403 
Total area in acres burned by |, 
fires attributed to railways..| 424,407 30,481 49,585 45,829 3,719 | 110,804 
Per cent of burned area attrib- 
uted to railway fires........ 6.8 1.6 2.8 2.5 1.0 4-5 


vated land, etc.) ; total 3,719 acres, with caused 38 per cent of the forest and other 
| total forest and other property damage property damage resulting from railway 
' estimated at $9,124. fires. Employee fires account for the 
_ Fires attributed to locomotives during balance. 


ETULA CORDIFOLIA, A WELL-MARKED SPECIES 
° IN THE LAKE SUPERIOR REGION 


By C. O. ROSENDAHL 
Professor of Botany, University of Minnesota 


the Trees of North America’* 

Dy Se Betula papyrifera var. cordifo- 
ie (Regel) Fernald is described as a 
small tree seldom over 30 feet high. It 
is furthermore stated that on the moun- 
tains of New England it attains only 
the stature of a low shrub, and the same 
fact is noted both in Gray’s New Man- 
ual* as well as in Rehder’s Manual of 
Cultivated Trees and Shrubs.’ 

Regel’s* original description of this 
birch was based on a collection by de la 
Pylaie from Newfoundland, preserved 
in the herbarium of De Candolle, but 
Regel committed the curious error of 
citing the collection as being made by 
“de la Tylaie in Novja Zemlaja.” ° 


*Sargent, C. S., Manual of the Trees of 
North America, Ed. 2, 213, 1922. 

? Gray’s New Manual, 335, 1908. 

*Rehder, Alfred, Manual of Cultivated 
Trees and Shrubs, 141, 1927. 

*Regel, E., Monographische Bearbeitung 
der Betulaceen. Nouv. Mem. Soc. Nat. Mouse. 
13:86, 1860. 

*Regel’s error undoubtedly arose through 
the literal translation of the French Terre 
Neuve (or Latin Terra Nova) on the original 
label. I am informed by the Russian botanist 
Mrs. Helen Sorokin that these terms would 
normally be interpreted in Russia as refer- 
ring to Novja Zemlaja, and it appears there- 
fore that Regel, although a German by birth, 
followed the prevailing custom of the country 
in which much of his professional career was 
spent. That the mistake was an actual one, 
not the use of Novja Zemlaja in the sense of 
Newfoundland, is indicated by the context, the 
comparison of the birch in question to Si- 
berian rather than American species, and the 
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Shortly afterwards he corrected this mis- : 
take and in his monographic treatment _ 
of the Betulaceae in De Candolle’s Pro- 
dromus° he reduced the species to varie- 
tal rank as Betula alba Subsp. papyrifera_ 
B cordifolia. . 

From a piece of bark accompanying © 
de la Pylaie’s specimen Regel inferred, 
according to the comments following 
the formal diagnosis, that the species was 
a tree of considerable size at least for 
the purported place of occurrence— 
(“scheint .... einen fiir jene Ge- 
genden noch ansehnlichen Baum zu 
bilden’”’). In the Prodromus eight years 
later, under the new alignment already 
mentioned, he described it as a tree prob- 
ably of medium size. Among the speci- 
mens examined at that time he cited one 
from the Pic River, Ontario, so that ob- 
viously he regarded the variety as rang- 
ing from Newfoundland to the Lake Su- 
perior region. A similar east and west 
range is given both by Sargent and by 
Rehder, but it is also stated to occur on 
Mt. Mitchell, North Carolina. 

This birch is fairly common through- 
out northeastern Minnesota and in 
many localities of Cook County it is 
even abundant. Throughout its whole 
range in the state it is decidedly not a 
small tree. As a matter of fact a major- 


further fact according to Mrs. Sorokin that 
the Russians themselves use the English name 
for the American island rather than the Rus- 
sian equivalent. 

“De Candolle, Prodromus 16: Pt. 2, 166, 
1868. 
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during the summer of 1927 near the In- 
- ternational Boundary from Gunflint 
_ Lake eastward and on the Lake Supe- 
rior slope from Grand Marais to the 
_ Pigeon River were B. cordifolia. In- 
_ dividuals with a trunk diameter of 16-24 
inches and estimated heights of 60 to 
75 feet are not uncommon. In some 
places B. papyrifera and B. cordifolia 
- occur together but the latter was noted 
to be more abundant on the lower slopes 
of ravines, in canyons, and along streams, 
preferring moist situations generally, 
whereas the former predominates on the 
upper slopes and ridges. When found 
growing together the contrast between 
the two is very marked and there is 
never any doubt about their identity, not 
even among the young trees. 

The most outstanding characters 
| which differentiate B. cordifolia from 
its better-known congener are the man- 
ner of branching, the denser foliage, and 
the color and nature of the bark. There 
are also a number of important differ- 
ences of detail which will be noted later 
“on. The branches form a greater angle 
with the stem than in the common birch, 
the lower ones often standing out nearly 
horizontally. The result is a broad or 
ovoid crown in contrast to the narrow 
and more elongated form of B. papyri- 
fera. The leaves are uniformly larger 
and whether or not they are more abun- 
dant at least they give the effect of 
denser foliage. The outside bark ap- 
pears in general light gray but when 
| matched with standard color charts it is 
i} found to be very pale orange to pale- 
| orange yellow. (In Klincksieck and 
Valette’s Code of Colors,’ it varies be- 


 Klincksieck, Paul et Valette, Th., Code des 
Couleurs, 1908. 
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tween color patterns 153b and 153¢.) 
On account of the marked tendency to 
peel freely and expose the deeper layers, 
the trunks and larger branches take on 
a decided copper or bronze color. Ac- 
cording to the above cited Code of Col- 
ors the inner layers of bark vary from 
medium orange to medium red-orange, 
between color patterns 117 and 88. 
The exfoliating nature and the yellow- 
ish tinge of the bark combine to give old 
trees more the aspect of the yellow birch 
(B. lutea) than of the paper birch. If 
the bark of a fair-sized tree is slit quick- 
ly with a knife it snaps open with a dis- 
tinct report indicating that it is under 
considerable tension. At the same time 
it separates into numerous thin layers 
and does not come off in firm, coherent 
sheets as is the case with the paper birch. 
This fact is probably the basis for the 
Chippewa Indians distinguishing  be- 
tween the “he birch” and the “she 
birch,” one being suitable for canoe mak- 
ing while the other is not (presumably 
the she kind). The layers into which 
the bark mostly of its own accord sep- 
arates are frequently of the thinness of 
writing paper and with a little manipu- 
lation layers measuring only 40-50 mi- 
crons can be separated from each other 
readily. 

A marked difference in the length of 
the lenticels of the two species was ob- 
served in comparing pieces of bark of B. 
cordifolia from the Superior National 
Forest with that of B. papyrifera from 
the region of Minneapolis. For this 
comparison pieces of bark of equal area 
from several trees of the same diameter 
and presumably of about the same age 
were chosen. It was found that in B. 
cordifolia over 12% of the lenticels at- 
tain a length of 30 mm. or more (occa- 
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sionally up to 65 or 70 mm.), whereas in 
B. papyrifera only 2.5% reach a length of 
30 mm. and very rarely were they found 
to exceed 35 mm. The average length 
of the-lenticels in B. cordifolia was 
found to be 19 mm. and in B. papyrifera 
about 13 mm. Further comparison was 
made by plotting frequency distributions 
from equal areas of bark and it was 
found that the empirical mode of the 
curve for B. cordifolia is at 18 mm. and 
for B. papyrifera it is at 12 mm. It is 
recognized that the number of samples 
examined is too small to warrant any 
assertion that this difference is consistent 
and significant but at any rate it is 
striking in the specimens examined. In 
passing it may be noted that a piece of 
bark of B. cordifolia from Mt. Mans- 
field, Vt., shows the much elongated len- 
ticels characteristic of the Minnesota 
trees. 

The writer has observed on several 
occasions when using birch bark for 
starting the camp fire that the bark of 
B. papyrifera is much superior for kin- 
dling purposes to that of B. cordifolia, 
especially in wet weather. A chemical 
analysis * of the bark of the two species 
recently made showed that the amount 
of resinous oil in B. papyrifera is 31.72% 
of the total dry weight of the bark, 
whereas in B. cordifolia it is 28.20%. 
The inferior burning quality of the bark 
of the latter species must be due in part 
to this difference in oil content but per- 
haps mainly to its physical nature, the 
numerous thin layers, as already empha- 
sized, opening up freely and thus permit- 
ting the water to penetrate readily. 


*I am under obligations to Dr. R. A. Gort- 
ner, Chief of the Division of Biochemistry, 
University of Minnesota, for chemical analy- 
sis of the bark, 


A phenomenon apparently of consid- 
erable biological significance was noticed 
throughout the region around Poplar 
Lake near the eastern border of the Su-— 
perior National Forest where the two 
species of birch are common. In some 
localities practically all the individuals 


of B. cordifolia were attacked by species f 


of leaf-rolling insects, one of which — 
rolled the leaves from the tip or one side 
only, the other by folding the leaf along 
the mid-rib. At the time the observa- 
tions were made the insects had all dis- 
appeared but a difference in the shape 
and size of casts indicated two different 


species of insects according to Mr. Leslie 


Orr, forest entomologist stationed at 
Poplar Lake. In no instances whatever 
were the leaves of B. papyrifera found 
to be affected. 

These various characteristics, most of 


them so well marked when the trees are 


observed in the field, together with the 
distinctions noted and recorded by Re- 
gel, seem to constitute sufficient reasons 
for rehabilitating B. cordifolia to full 
specific rank. This standpoint is further 
supported by the fact that in the region 
where it occurs interspersed with the 
other species no intermediate or inter- 
grading forms have been detected. 
Having passed almost from the first 
as a variety of B. alba and B. papyrifera | 
the descriptions accorded it are very 
brief and inadequate for which reason 
a full description is appended. 
BETULA corRDIFOLIA Regel Nouv. 
Mem. Soc. Nat. Mouse. 13: 86, 
T. 12, 29-36, 1860. 
Betula alba Subsp. 6, cordifolia 
Regel. Bull. Soc. Nat. Mousc. 
38: pt. II, gor, 1865. 
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Betula cordifolia: a, fruiting branch, natural size; b-d, fruiting scales, enlarged about 2% 
times; e-f samaras, same magnification, all from a specimen collected at Grand Marais, 
Minn.; g-j samaras and fruiting scales from a specimen collected in Gaspé County, Quebec; 
k-l, fruiting scales copied from Regel’s original plate. 
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Betula alba Subsp. papyrifera B 
cordifolia (Regel). De Candolle 
Prodr. 16: pt. 2, 166, 1868. 

Betula papyrifera var. cordifolia 
Fernald. Rhodora 3: 173, 1901. 

A medium-sized to large tree 12-25 m. 


high and a trunk diameter up to 7 dm.. 


with an ovoid, rather dense crown and 
spreading branches; bark of trunk and 
main branches very pale orange to pale 
orange-yellow, separating freely into 
thin, tough, papery layers, giving the 
trunk of the larger trees a very ragged 
appearance, inner surface of the separat- 
ing layers of a pronounced coppery color 
(varying from medium orange to me- 
dium red-orange) ; lenticels narrow and 
often much elongated (30-60 mm. 
long); buds ovoid to elliptic-ovoid, 
blunt, 4-6 mm. long, the scales resinous 
along their margins or over the whole 
outer surface; twigs at the end of the 
first season yellowish-brown to chocolate 
colored, marked with numerous ellipti- 
cal to orbicular light-gray lenticels and 
dotted with resinous glands, sparingly 
pubescent or glabrate, older twigs with 
a gray-brown lustre, the lenticels be- 
coming very conspicuous; leaves ovate, 
4-9 cm. long, 3-7.5 cm. wide, cordate to 
subcordate at the base, acuminate at the 
apex, with 7-9 pairs of lateral veins; 
margin doubly or sometimes irregularly 
serrate, dull green and glabrous above 


or with a few long pale hairs along the 
veins, with tufts of shorter stiff hairs in 
the axils of the lowermost veins, dotted 
all over with numerous, small, resinous 
glands; petiole rather stout, 1-2.5 cm. 
long, sparingly villous or glabrate; 
staminate catkins from the end bud, 
usually in pairs; pistillate catkins from 
short, lateral spurs, in fruit becoming 
4-6.5 cm. long and 11-14 mm. in diam- 
eter, drooping, pedicel 1-2.5 cm. long, 
fruiting bracts 6.5-8-5 mm. long, deeply 
3-lobed, the middle lobe narrowly 
oblong and generally much longer than 
the ovate, strongly ascending lateral 
lobes, margins of the lobes ciliate- 
pubescent; samaras 5-6 mm. wide; nut- 
lets elliptic to narrowly obovate, 2.2-3 
mm. long, 1.2-1.8 mm. wide, narrower 
than the wings of the samara; persist- 
ent styles 1.8-2-3 long. 


Aside from the typically heart-shaped: 


leaves B. cordifolia shows little or no 
tendency towards the lobing or double 
serration of the margin which is charac- 
teristic of B. papyrifera. The fruiting 
scales are considerably larger, with a 
narrowly oblong middle lobe which does 
not taper from the base as in the other 
species. The nutlets are longer and el- 
liptic in shape and the styles are more 
than twice as long as in B. papyrifera. 
The accompanying drawings, made to 
the same scale with a camera lucida, 
bring out these various details. 


I m. gary 
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STAINING LIVING TREES ON THE STUMP ~ 


By W. R. BROWN 
Brown Company, Berlin, N. H. 


oro BAN THE years 1924 and 1925 
Vie Bq the Brown Company made 
ae Sea careful experiments in the art 
_ of staining the wood of living trees on 
the stump, and took out a number of 
patents on the processes. Data gathered 
in these experiments may be of interest 
to foresters. No claim can be made for 
originating the basic idea, as the intro- 
duction of dye into trees was accom- 
plished centuries ago, and German 
chemists, who recently claimed credit for 
bringing the idea to America, were 
merely reviving discoveries already 
known. In America, in fact, U.S. Pat- 
ent No. 952,245, issued on March 15, 
1910, to Levi S. Gardner, specified: 


The art of coloring wood which consists 
in inserting in tissues of the living tree color- 
ing matter capable of distribution by the 
natural circulation thereof and of effecting a 
substantial change in the color of the tissues 
with which it comes in contact, and permitting 
such coloring matter to be distributed by the 
natural circulation of the tree. 


Patents have been issued in America 
and Canada on the process and dyes 
used. The process experimented with by 
the Brown Company involves a method 
of cutting through all the sap wood of 
the tree close above the roots in two 
planes, one a foot above the other, in the 
following manner: A three-quarter inch 
hole is bored completely through the 
tree in each plane—one hole at right 
angles to the other. By means of a thin 
two-edged saw introduced into the hole, 
the tree is cut through one-fourth its 
girth to either side of the hole. If simi- 
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lar cuts are made from the hole in the 
plane above and at right angles to the 
first, all the conducting cells can be 
severed, but the tree will still stand. A 
diagonal hole is bored to connect the two 
cuts. The four saw scarf slits are calked 
with oakum from the outside and the 
four auger holes plugged. Then the dye 
is run into the diagonal connecting hole 
through a rubber hose, by gravity from 
a twelve-gallon can of dilute dye hung 
on the tree above the cuts. This dye takes 
the place of the sap which is ascending 
from the roots (being a reverse process 
to that of tapping a tree for maple 
sugar). Connection between the tube 
from the can and the diagonal hole is 
through a glass tube inserted in a hol- 
low rubber stopper. The dye flows into 
the tree along the horizontal saw cuts 
and reaches every severed upward-con- 
ducting cell. The dye is absorbed and 
every part of the living wood in the tree 
is dyed. The heart wood being dead 
wood naturally does not take any color. 

It was found that the saw cut process 
was expensive, due to the leakage of dye 
through the loosened calking when the 
tree swayed in the wind, and also that 
the coal tar dyes used were unsatisfac- 
tory for many reasons. Experiments led 
to the invention and patenting of an 
improved process of boring. This proc- 
ess overcame the objections of other 
methods up to that time used, by allow- 
ing the introduction of the dye with 
economy, completeness, and speed. New 
strains were discovered also that were 
superior to the coal tar dyes. “These 
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stains blended with the sap, did not sep- 
arate in the tree, were fast, insoluble, 
and colors were obtained to simulate 
other valuable woods. 

During the experimental period in 
tracing the action of various dyes in liv- 
ing trees, many interesting facts were 
gathered, among which may be men- 
tioned the following: 


1. Gravity had little effect on the dis- 
persion of the sap, and trees bored 20 
feet in the air were colored above at the 
same speed as below the incision. 

2. The movement of the dye was di- 
rectly dependent upon the leaves, being 


coincident with the season of the year in 


which the leaves were active, and reached 
its maximum at the time of their com- 
plete development. It was dependent 
during the day upon the amount of 
transpiration from the leaves due to sun- 
light and wind, the most sap movement 
occurring in bright sunlight with a 
strong wind. 

3. The dye ascended the bole of the 
average tree at the rate of five or six 
feet per hour, and a period of two or 
three days was sufficient to dye all the 
live wood of the largest hardwoods. 

4. The dye descended into the roots, 
which were dyed as completely as the 
rest of the tree, but there was no absorp- 
tion through the soil from the roots of 
one tree to another, except where there 
was actual root connection. A beech 
which sprouted from the roots of a dyed 
tree, was also dyed. 

5. When using the former methods 
the dye as it ascended the vessels slowly 
permeated the cell walls, and fanned out 
as it approached the top of the tree, due 
to the pattern of the boring in the 
base. It is surmised that this absorption 


through the cell wall forms the process 
used by some other recent experimenters, 
but it is a slow and incomplete method. 
By the use of sundry colored dyes intro- 
duced in various parallel borings, interest- 
ing “ barber-shop sign ” effects were pro- 
duced for a certain distance up the tree 
before fanning out took place. 


6. The sap had selective qualities to 


separate certain aniline dyes into com- 


OO a re 


ponent primary colors when these dyes — 
were themselves the result of a combina- — 
tion, and this separation took place before — 


the dye reached the branches. 
7. Certain dyes faded, and other dyes 
washed out. 


8. A felled tree retained its vitality for — 
a time sufficient to carry the stain from — 


its severed butt, and a horizontal position 


made little difference, provided the leaves — 


were free to act. 

g. A softwood tree took dye equally as 
well as a hardwood tree, but the high 
percentage of heart wood made the stain- 
ing of little moment commercially. 

Experiments were conducted in bor- 
ing with an electric drill and a machine 
was invented to simplify this process. 
Electricity for this purpose and for 
pumping water was generated by means 
of a modified gasoline fire pump 
equipped with electric generator. 

Generally speaking, the whole cost of 
this process is not great. In trees with 
a small amount of heart wood, such as 
paper birch, the process is especially de- 
sirable, as there is little uncolored wood 
when treated logs are cut up into lum- 
ber. In yellow birch, maple, and beech, 
which contain a considerable percentage 
of heart wood, the cutting of the treated 
logs into lumber will have to be done 
with care and judgment, to produce 
boards that are stained throughout. Care 


‘ 


STAINING LIVING TREES ON THE STUMP 


_ must be exercised in staining the tree that 


all actively conducting tissue is severed 
by the borings and that all severed ends 
have access to the dye; otherwise, there 
will be streaks of white in the lumber 
produced. 

Many favorable comments have been 
received on the possibilities of use for 
such colored wood. It should have a 
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wide market in interior finish, flooring, 
radio and graphophone sets, automobile 
steering wheels, and window strips, rail- 
road car seat arms, and places where 
continuous wear exposes surface-stained 
wood. A great number of colored novel- 
ties can also be produced out of the 
small blocks cut in making the above 
mentioned articles. 


INTERRELATION OF TREE-KILLING BARKBEETLES 
(DENDROCTONUS) AND BLUE STAINS 


By F. C. CRAIGHEAD 
In Charge, Forest Insect Investigations, U. 8. Bureau of Entomology 


Ws "A EEVERAL species of the genus 
<q Dendroctonus are quite prop- 
<<) erly recognized as the most im- 
Sepa insect enemies of our coniferous 
forests. They annually destroy great 
quantities of timber; in most instances 
timber that to all appearances was healthy 
and vigorous and that would have lived 
for many years if these insects had not 
attacked it. The parent beetles attack 
gregariously, boring through the bark 
and constructing straight or meandering 
egg galleries in the phloem. It is well 
established that the development of their 
progeny depends almost entirely on the 
success of this initial attack in quickly 
overcoming the resistance of the tree. 
In other words, the rapid death and 
characteristic subsequent changes in the 
tree furnish the rather exacting con- 
ditions necessary for normal brood de- 
velopment. 

The question of how these beetles kill 
the trees so completely and quickly is 
one that has attracted the interest of all 
those familiar with their habits. The 
usually accepted theory (2) that death 
of the tree is the result of the complete 
girdling of the cambium and phloem by 
means of the egg tunnels made by adults 
and the larval mines does not seem to 
be a wholly adequate answer. This rapid 
death can be illustrated by a comparison 
as follows. Trees attacked by the sum- 
mer generations of some species of 
Dendroctonus may show fading foliage 
within three weeks after attack, while 
trees mechanically girdled by removing 


the bark from portions or the entire main 
stem may live from six months to a 
year or more and continue to add annual 
layers of wood on those portions above 
the girdle. 


The invariable association of certain © 


wood-staining fungi, the so-called “ blue 
stains,” * with Dendroctonus attack has 
suggested to the writer that these fungi 
are probably introduced under the bark 
by the beetles in their attack and play an 
important role in the death of the tree. 
The blue stain develops very rapidly 
after the beetles attack and quickly per- 
meates the sapwood along the medullary 
rays (4). Observations indicate that the 


tree is killed by the interruption of the 


ascending sap stream. It would seem 
that this might be accomplished by the 
action of some toxic secretions of the 
fungi destroying the living ray tissue of 
the main stem or affecting the normal 
functioning of the leaves in transpiration. 
It may also be that the rapidly develop- 
ing hyphz are instrumental in bringing 
about a clogging of the tracheids. 
Furthermore, it is suggested that these 
fungi may be instrumental in condition- 
ing the tree so that the proper medium 
necessary for the normal development of 
the barkbeetle broods is obtained, both by 
affecting the physical environment and 
possibly furnishing essential food require- 
ments. ‘That the physical environment 
necessary for optimum brood develop- 
ment is very exacting is amply attested 


*Ceratostomella sp., determined by Dr. 
Caroline Rumbold. 
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__ by instrumental records and by unsuccess- 


ful efforts artificially to reproduce these 
conditions by numerous methods of treat- 
ment, such as seasonal felling, bark strip- 
“ping and ringing, burning, etc. As to 
food requirements it is well known that 
the closely allied ambrosia beetles entirely 
depend on specific fungi for their food 
and normal growth (3) and that many 
insects that feed on dead vegetable matter 
require Certain yeasts or possibly vita- 
mines for normal development (1). An 
analogous case can well be postulated for 
these beetles. Briefly stated, there may 
be a true symbiotic relation between these 
beetles and these fungi. 

Many observations and experimental 
treatments tend to support this theory. 
Characteristic moisture changes take 
place in the stem of the dying tree. The 
main trunk and upper portions of the 
tree progressively lose moisture while the 
water content of the basal portion, be- 
low the lower limit of attack and blue 
stain development, increases after attack. 
Treatments aimed at increasing the 
water content of the stem, such as de- 
foliation or supplying copious water to 
the roots, tend to check development of 
both the blue stain and the beetles. Many 
observations indicate that there is ap- 
parently a very close association between 
development of the barkbeetle broods 
and the presence of the blue stains, and 
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both of these in turn are concomitant 
with lowered moisture content of the 
trees. Miinch, and certain other Euro- 
pean workers, believe that some of these 
fungi are weakly parasitic when the 
water content of the wood is below nor- 
mal. 

This statement is presented for the 
purpose of stimulating further thought 
and investigation of this interesting 
problem. Several investigators in the 
Bureau of Entomology and Bureau of 
Plant Industry, U. S. Department of 
Agriculture, are working on the problem, 
and it is hoped that a fuller understand- 
ing of the relationships of these organ- 
isms will be forthcoming. 
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A PRELIMINARY STUDY 


OF BORER DAMAGE IN 


STACKED WHITE PINE LUMBER 
By N. W. HOSLEY 


Forest Asssitant, Harvard Forest 


ay rs m3 local wood-using concern sufs , 
(22 S83 fered considerable loss from 
borers in white pine plank stored in two 
of its yards. In one lot fifty thousand 
board feet showed a loss of one-third at 
the end of the second summer. In an- 
other, also held over into the second 
year, a loss of fifteen per cent of the vol- 
ume amounted to $818. This disre- 
garded the depreciation in price due to 
lowered grade. The one company lost 
several thousand dollars during the sea- 
son from this cause. In another yard 
where the plank had been stacked three 
seasons, local buyers refused to take 
twenty thousand feet at any price. 


me THE late summer of 1925, a 


. 


In view of these facts a short study 
was made, attempting to find the cause 
and extent of this extraordinary out- 
break, and, if possible, some means of 
controlling the insect responsible for the 
losses. Nine yards with stacked lumber 
of known history were studied. These 
were scattered over the towns of Athol, 
Winchendon, and Ashburnham, Mas- 
sachusetts, and Fitzwilliam, New 
Hampshire. A general description of 
each yard and a detailed description of 
each pile in which damage could be 
found were obtained. 


* Acknowledgment is due Dr. M. W. Black- 
man, Department of Forest Entomology, New 
York State College of Forestry, Syracuse, 
N. Y., for suggestions on control, and Mr. 
H. J. MacAloney, Assistant Entomologist, 
Northeastern Forest Experiment Station, for 
aid given throughout the course of the study. 


Appreciable damage was found in six 
of the nine yards visited. In some cases 
only part of a small yard would be in- 
fested, while in others the uniformity 
and thoroughness of infestation were re- 
markable. It soon became apparent that 
two species of insect were present. The 
larve of both species were identified by 
Dr. F. C. Craighead, of the U. S. Bu- 
reau of Entomology. The smaller form, 
which was of little importance, was de- 
Callidium antenatum 
Newm; the larger as Monochamus 
scutellatus Say. Due to the little dam- 
age done by the smaller, no further study 


termined as 


was made of its habits. The following 


discussion, except where noted, deals 
with the larger, more injurious species, 
the pine sawyer. 

The life of this insect has in it some 
vulnerable points on which control can 
be based. The adult beetles begin flying 
in this region about May 15. The fe- 
male lays eggs in the bark of logs or 
round-edged plank by gnawing a pit 
through the heavy, outer fibers of the 
bark and inserting the eggs between the 
softer, inner bark and this heavy layer. 
The requirements of the species as to 
the moisture content necessary for in- 
cubation are very exact.’ The grub, or 
larva, hatches in a few days (twelve in a 
laboratory test under conditions as near- 
ly normal as possible). It immediately 
begins eating away the inner bark form- 
ing the characteristic chamber beneath 


*F. C. Craighead. 
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it. The “sawdust” is pushed out 
through a small hole in the outer bark. 
After it has grown considerably the lar- 
va begins to tunnel into the wood. Here 
in the north the grub usually lives 
through the first year in this tunnel, 
lengthening it down as far as the heart- 
wood and then paralleling the bark for 
a few inches. Some time, usually in the 
second season, the larva bores a round 
exit hole one-fifth to one-fourth of an 
inch in diameter nearly out to the inner 
~ bark. It then retires to the deeper tun- 
nel and sheds its skin, changing into the 
resting or pupal stage. It now goes 
through another change of a more grad- 
ual nature and completes the cycle by 
becoming an adult beetle. It finishes the 
round hole for emergence through the 
bark and comes out ready to feed and 
start another generation during the 
twelve to twenty days of its remaining 
life. The length of the complete cycle 
varies from one to three years (1). 

It soon became apparent that the fac- 
tor which governed the location and 
amount of damage in a given stack of 
plank was its dryness at the time of flight 
and egg-laying of the insect. 

The distribution of damage in the 
stack was usually limited to layers two 
to five from the top. A very heavy in- 
festation in lumber sawn during the 
season of greatest damage is necessary 
to spread the zone to anything like half 
of the pile. In a few piles where grass 
and weeds grew up around the bases, 
another region of light damage was 
found near the ground. This zoning 
might be explained as probably due to 
the fact that material with a very defi- 
nite percentage of moisture is selected 
for oviposition by the adult beetles. 
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With this moisture during the drying 
season always greater at the bottom and 
gradually lessening toward the top of 
the pile, only a narrow band of plank is 
in just the right condition at any one 
time. The lower infested area may be 
due to a later flight and egg-laying 
period of the same species, or to the at- 
tack of an allied form. 

several other factors 
taken into consideration seemed to have 
no appreciable effect on the infestation. 
In this locality the egg-laying period is 
over by September 1, and possibly much 
earlier. In plank sawn after this and 
prior to March 1, the damage was negli- 
gible. The three yards in which no 
damage was found had their lumber 
sawn during this period. In other yards 
the piles sawn before March 1 were free 
from infestation, while those sawn later 
were well riddled. In one case where 
four rows of piles had been sawn and 
stacked during a three weeks’ period in 
April and May and not arranged in or- 
der, the writer, without being given any 
previous hints, was able to decide the 
order of sawing from the amount of 
damage found. The piles in the rows 
first sawn had an average of 1.8 layers 
infested ; the second, 3.6; the third, 4.2; 
and the fourth, 16.0. 

Studying the piles in all yards by 
groups according to the month of sawing 
and averaging the corresponding num- 
bers of layers damaged gives a very good 
illustration of this relation of drying to 
infestation. ‘The following table is a 
summary of these figures separated into 
groups for the two thicknesses of plank. 

The thicker plank is, because of its 
greater moisture stability, a _ better 
breeding ground than the thinner one. 


Variations in 
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2-INCH PLANK 3-INCH PLANK 

Combined Combined 

Av. no. of thickness Ay. no. of thickness 

_ Time of No. of layers of layers No. of layers of llayero 

sawing piles damaged damaged piles damaged damaged 
Nov.-Feb. ......,. 22 0.9 1.8” 87 0.3 0.9 
March re ye. 102 ee ee II 2.1 6.3 
April ean aa ce tome 48 1.0 2.0 30 3.2 9-6 
May . eg ae an rir ee 100 5.2 15.6 
TONG a oss ers, Pere 5 ea ‘10.8 14 4.1 12.3 

SPCR Ya rateta ete eon cts ets 14, 4.0 8.0 se eae : 

Opty MCE ae «sion 30 rays : 


This is shown by the figures in the table 
showing the combined thickness of lay- 
ers damaged. 

Shown graphically, the figures of the 
above table are still more striking. The 
“peak” of greatest damage formed in 
the two curves centers on the period of 
May and June. (See Figure 1.) 

From this evidence it is quite safe to 
say that sawing between September 1 


16 


Combined Thickness of 
Layers of Infested Plank 
(Inches) 


AN 

4 

Ane 
\ 

x 

NEED 


Nov.-Feb. Mar. Apr. 


and March 1 will eliminate the damage 
without further control measures. The 
company first mentioned in this article, 
therefore, has limited the time of sawing 
of its plank by contract with the mill 
men to the winter and spring months be- 
fore April 1. 

If sawing cannot be finished in time 
to dry the lumber before the flight sea- 
son of the insect, there are still controls, 


Month of Sawing 
Fic. 1.—Relation of Month of Sawing to Amount of Damage. 
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but they entail extra work. One solu- 
tion is, of course, sawing only square- 
edged lumber. Another is kiln drying 


_at a temperature high enough to destroy 


any insect life and to dry the lumber so 
it is safe from further infestation. If the 
“sawdust ” begins to appear in the piles 
the summer following sawing, the plank 
can often be made up into the finished 
product at once and before the larve 
have bored deeply enough below the 
bark to cause serious loss. 
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RELATION OF FOREST MANAGEMENT TO THE 
CONTROL OF WHITE PINE BLISTER RUST 


By ERNEST E. HUBERT 
Professor of Forestry, School of Forestry, University of Idaho 


INTRODUCTION 


HAITH the discovery on Septem-: 
#4 ber 30, 1927, at a point seven 


of the white pine blister rust on leaves of 
the white-stemmed gooseberry, there de- 
veloped simultaneously among the fores- 
ters and lumbermen concerned in the 
future growth of timber in the Inland 
Empire an absorbing and ever-growing 
interest in the problem of control. The 
rust had at last reached us after a slow 
spread from Vancouver, British Colum- 
bia, where it was introduced in 1910 on 
shipments of white pine (Pinus strobus). 
During this period, the various federal, 
state, and private interests cooperating 
in the Northwest and Pacific Coast re- 
gions have been steadily gathering data 
on the fungus and its hosts, devising 
methods of control and improving con- 
trol measures, as well as reducing the 
control costs per acre. 

Studies conducted by the Spokane 
Office of Blister Rust Control have 
yielded, among many others, some valu- 
able data on the life history of individual 
species of Ribes. These data are gradu- 
ally pointing the way to practical control 
measures in the face of a complexity of 
factors which makes blister rust one of 
the most difficult problems in the history 
of the western white pine belt. 

The forests of northern Idaho are 
teeming with several species of wild cur- 
rant and gooseberry, and along the 


stream beds solid masses of these plants — 
flank valuable and extensive white pine { 
forests. Fortunately, not all of these 
alternate hosts of the rust are : 
fective in developing and spreading tl 
disease as is the cultivated black curr 
which has been practically elimin 
from Idaho and neighboring states. 
many forest areas, we are unable to 
the wild Ribes developing in dense st: 
or on cut-over or burned-over a 
Such facts, along with many more, e€ 
courage us in the belief that effective 
control measures based on the eradica- 
tion of the Ribes species are practicable. — 
They also indicate that much may be I 
accomplished by methods of forest man- — 
agement which discourage the develop- 
ment and establishment of wild Ribes © 
in the white pine stands of the future. 

The major responsibility for setting 
the pace in blister rust control in Idaho 
would seem to rest upon the Federal 
Government, since the Forest Service 
controls over 57 per cent of the total 
forest area of northern Idaho. Although 
controlling 53 per cent of the total white 
pine in board feet on this area, the private 
owners hold but 34 per cent of the total — 
area of forest land north of the Salmon 
River. The State of Idaho holds but 
6.2 per cent of this total forest area, 
and this includes only 16.6 per cent of 
the white pine in board feet. However, 
the State’s duty is no whit reduced on 
this account, and it should protect its 
timber against the rust. This step has 
already been taken by Idaho, in coopera- 
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. tion with the Office of Blister Rust Con- 
4 trol, and control work on a large scale 
is planned. 


SELECTION OF ContTroL, AREAS 


At the outset, it is obvious to all of us 
that the entire forested area of northern 
Idaho, covering 25,754,000 acres, cannot 
€ luded within a control area. The 
9b would be too huge and too costly, 
id we should be spending money protect- 
large units of forested land upon 
nich the total present or future values 
f white pine would be so small that the 
enditure of control money would not 
e justified. The choice of areas needing 
rotection, therefore, must be made (1) 
_ from areas including commercial stands, 
‘and (2) from areas including reproduc- 
tion stands. The protection forests, in- 
accessible and containing but small quan- 
tities of white pine, and those agricultural 
and grazing areas found within forest 
lands need not be included in the areas 
needing protection. In northern Idaho, 
the forests containing commercial sized 
timber cover an area of 4,060,000 acres,’ 
or 38 per cent of the total forest area 
north of the Salmon River. The re- 
production forests cover 4,683,000 acres, 
or 43 per cent of the total forest area 
north of the Salmon River. The two 
areas total 8,743,000 acres of forest land. 
Within this area, there are 2,655,372 
acres of western white pine type of forest 
containing 13,534,000,000 board feet of 
western white pine and _ representing 
26.4 per cent of the total board foot 
stand of all species. Western yellow 
pine represents 10.8 per cent, larch and 


1 Idaho Forest and Timber Handbook. Uni- 
versity of Idaho Bulletin, Vol. 22, No. 22, pp. 
1-155, August, 1927. 
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Douglas fir 28.1 per cent, and the other 
species including the true firs, hemlocks, 
and cedar 34.7 per cent. 


FACTORS IN THE REDUCTION OF TOTAL 
AREA NEEDING PROTECTION 


As previously stated, the area contain- 
ing commercial sized timber in northern 
Idaho covers 4,060,000 acres. To those 
who are striving to protect western white 
pine against the rust, it is heartening to 
find that there are several factors in the 
process of classifying these areas which 
will aid us in paring this acreage down 
to a less formidable figure. 

Data collected by the Spokane Office 
of Blister Rust Control indicate that in 
mature or nearly mature well-stocked 
stands the Ribes population reaches its 
minimum density. So long as no appreci- 
able openings occur in the stand there 
will be very few if any Ribes plants 
flourishing. Little or no control is needed 
on such areas, and they may be excluded 
from the protection areas. The classifica- 
tion is complicated, however, and the 
need for control is most pronounced in 
regions where forest density is great, but 
where the streams within the drainage 
support a large number of Ribes plants, 
particularly of the wild black currant. 
It has been roughly estimated that from 
60 per cent to 85 per cent of the mature 
stands are practically Ribes free. 

The total area of commercial sized 
timber needing protection is further re- 
duced where single burns of sufficient in- 
tensity have occurred so that the burned 
areas have been made practically Ribes 
free by destroying the Ribes seed in the 
duff and the plants and root stalks present 
on the area before the fire. This state- 
ment needs to be qualified, however, 
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for on portions of the burn, usually at 
the margins, where only part of the duff 
is destroyed, there may appear the follow- 
ing fall or spring large numbers of Ribes 
seedlings. On areas where double, triple, 
or a greater number of burns have oc- 
curred at intervals, which were effective 
in destroying such Ribes as developed on 
the partly burned sections of the previous 
burn and which killed the Ribes plants 
before new fruits were produced, the 
Ribes population has been reduced to a 
negligible quantity. Areas heavily burned 
or burned more than once at favoring 
intervals have few if any Ribes plants 
and represent an area where control is 
unnecessary or where protection costs are 
extremely low. On such areas, the plant- 
ing of white pine is often the only means 
of reestablishing a white pine stand, and 
such a procedure may be encouraged 
since the danger of rust infection is small 
and the cost of protection, if any, is low. 


Forest MANAGEMENT AS AN AID TO 
CoNTROL 


The facts so far obtained indicate 
that the forest area needing protection 
can be greatly reduced: 

1. By considering only the most valu- 
able areas bearing merchantable and re- 
production stands of white pine. 

2. By the gradual elimination of Ribes 
species in mature or nearly mature well- 
stocked stands. 

3. By single burns of sufficient inten- 
sity, with the exception of margins. 

4. By double burns or recurrence of 
fires at intervals favoring the elimination 
of Ribes. 

The data accumulated also indicate 
that as a well-stocked stand increases in 
age from 30 or 40 years on, there is a 


. 


definite tendency for the Ribes popula- 


tion to decrease in number and in in- 


fecting power, thus reducing control 
costs on such areas to a minimum. The 
only control costs, therefore, on such 
areas are those caused by the Ribes con- 
centrations along streams, and this cost 
is distributed over the timbered area pro- 
tected. Fortunately, the Spokane Office 
has found an effective control method 
for such areas in the chemical method of 
Ribes eradication. 

Since fire in general increases the blis- 
ter rust hazard by reestablishing the Ribes 
plants on the same areas where white 
pine reproduction is developing and a 
closed stand reduces this hazard appreci- 
ably, we have a combination of facts 
which point directly to a method of log- 
ging that favors residual stands and a 


minimum disturbance of the forest floor. | 


This, also, furnishes an additional reason, 
if any be needed, for suppressing fire. 
That these requirements go hand in hand 
with better forestry practice, and at the 
same time are of promising value in the 
control of blister rust, is of prime interest 
to foresters and lumbermen. 

Although mature and nearly mature 
well-stocked stands show an absence of 
Ribes any appreciable disturbance of the 
conditions which brought about the grad- 
ual elimination of the Ribes plants has 
usually resulted in restoring these plants 
on a rather alarming scale. Fire, insect 
and fungus attack, logging operations, 
and construction work, such as highway 
and railway operations, have been ob- 
served to cause this abrupt change from 
an almost total absence of Ribes in the 
undisturbed stand to a crop of seedlings 
running into the thousands per acre on 
the disturbed areas. 


nl 
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On burns and logged off areas, where 
Ribes appear in large numbers soon after 
the fire or after logging, the cheaper plan 


a would be to delay eradication until the 


third or fourth year. By that time the 
number of Ribes plants that survived 
will be but a small per cent of the origi- 
nal number. However, the eradication 
should be done just before the Ribes 
plants begin to produce fruits. One re- 
eradication may be necessary as a follow- 
up. Such a plan would soon develop a 
comparatively Ribes-free area, since the 
seed producing the Ribes seedlings all 
germinate within the year following the 
fire or logging, and unless new seeds are 
produced on the area, the chances for the 
reestablishment of this species of Ribes 
are small. 

It is, therefore, evident that a residual 
stand of fair density, where logging has 
disturbed the forest duff but little and 
where brush burning has been carefully 
completed, represents an area which may 
need less protection or where cost of pro- 
tection will be less than on a clear cut 
area. On the other hand, disturbance of 
duff by logging operations, medium to 
light burning of duff in brush disposal 
or on burns, and the removal of timber 
stands all favor the return of large num- 
bers of Ribes seedlings. Any change in 
these factors resulting in the suppression 
of Ribes plants favors protection and 
reduces protection costs. 

To gain some idea of what may be 
expected of a residual stand, both as to 
yield and density of cover, I should like 
to quote from a commendable piece of 
work done by H. I. Nettleton of the 
Idaho School of Forestry. 

Plots were laid out upon an area logged 
in 1907. A typical acre on this area, 
measured eighteen years later, showed 
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that about 25,000 board feet were re- 
moved from it at the time of logging. 
On the acre were left 42 western white 
pines averaging 80 years of age and with 
an average diameter of 6 inches. In 
1925, eighteen years later, these same 
trees averaged over 10 inches in diameter 
and scaled 4340 board feet. They had 
increased 75 per cent in diameter, 40 per 
cent in height, and 267 per cent in board 
foot volume, or an average of 175 board 
feet per acre per year. 

In addition to the white pine yield, the 
area showed 2700 board feet of residual 
white fir and 2300 board feet of residual 
Douglas fir with a third crop advancing 
under the residual stand. 

During the summer of 1926, a re- 
production study of all species, including 
all trees up to 2 inches in diameter, was 
made on eleven residual plots on this 
same area, and gave the following figures 
per average acre: 


No. of Per cent 

Species trees of total 
Western white pine.... 642 6.0 
VV Diep tities eet pae deve oe 8,229 77.2 
Douglassiirey... cess. 562 5.3 
Lodgepole pine ........ 312 2.9 
Western red cedar..... 235 2.2 
Engelmann spruce ..... 85 0.8 
Western hemlock ...... 264 2.5 
Alpine sfitierateiavsajorete crit 261 2.4 
Warehie testis 62 0.6 
10,651 100.0 


Since a well-stocked area may be repre- 
sented by a covering of 1000 young trees 
per acre, it is readily seen that the density 
of a residual stand such as this one (over 
10,000 trees per acre) may greatly favor 
the elimination of Ribes. There is, how- 
ever, one consideration which must not 
be overlooked, and that is the even or 
uneven distribution of these seedlings or 
young trees over the area. It is plain that 
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many openings in an otherwise dense 
stand would increase the Ribes popula- 
tion and be less favorable to our control 
plan. 

Since the density of reproduction stands 
and residual stands plays such an im- 
portant part in the return of the Ribes 
plants to the burned-over and cut-over 
areas, the areas of reproduction forests 
containing merchantable quantities of 
white pine will demand a good share of 
attention in any control program agreed 
upon. 

The virgin stands of Idaho are being 
depleted at the rate of 1,467,000,000 
board feet per year. In northern Idaho 
we are removing annually about 633,- 
000,000 board feet through the cutting 
of saw logs, 546,000,000 board feet 
through fire losses, 105,000,000 board 
feet through insect attack, and 15,000,- 
000 board feet due to decay in the stand- 
ing timber. All of these losses, with the 
exception of decay, result in the establish- 
ment of reproduction areas, a good per- 
centage of which may come into white 
pine and all of which may support many 
Ribes plants per acre. In any plan of 
control, such facts must be taken into 
consideration. In northern Idaho forests, 
the present reproduction area represents 
47 per cent of the total forest area, the 
merchantable timber 40 per cent, and 
the protection forests 13 per cent. As 
logging and forest fires remove an in- 
creasing total of timber from the mer- 
chantable forest areas, the areas of re- 
production forest will increase in some- 
what direct proportion. 

This is an angle which must not be 
overlooked and is closely related to the 
rate at which the commercial timber on 
the private holdings is being removed. 
The private lands comprising but 17 per 


cent of the total forest area of the state 
and containing 30 per cent of the stand- 
ing timber furnish 72 per cent of the 
total annual cut. It is estimated that 30 
years will see the virgin timber on the 
private holdings completely cut out. This 
will mean that at the end of 30 years 


" the private holdings in the northern forest 


area will have their acreage of reproduc- 
tion forests increased by nearly six and 
a half million (6,449,800) acres due to 
cutting operations and over five and a 
half million (5,569,200) acres due to 
fires. The figure for the area reduced to 
reproduction by fire is undoubtedly high 
since average fire losses for the entire 
northern Idaho area were used in com- 
puting this estimate and the fire losses 
on the more accessible private holdings 
are usually less than on the federal and 
state lands. 


In attempting to classify the young ° 


white pine growth with any reasonable 
certainty that the areas selected will in 
the future yield sufficient merchantable 
white pine to make logging profitable, 
we are confronted with our most difficult 
problem. For example, we have no vol- 
ume or yield tables applicable to the 
younger stands or reproduction, 0 to 30 
years old, to guide us in classifying such 
areas. It is important, however, that we 
have some unit of measure to apply to 
these stands; a measure which will de- 
termine the minimum percentage of 
white pine seedlings, saplings, or poles 
per acre that will yield a merchantable 
cut at maturity, thus determining the 
areas upon which it will pay to expend 
money for blister rust control. The rust 
has already entered Idaho forests and 
it would be near-sighted policy to delay 
a control plan five years, awaiting sufh- 
cient experimental data to supply the 
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- needed yard stick. Would it not be 


more practical to agree upon some arbi- 
trary method of classification for these 


_ stands, and revise this method as new 
_ data are obtained? 


In planting western white pine on de- 
nuded areas, a 6 x 6 foot spacing gives us 
1200 seedlings per acre. If we allow for 


_ aloss of 200 seedlings per acre during the 


period of establishment, we can figure on 
1000 established seedlings per acre. This 
would give an average of 1 seedling per 


-milacre and would represent a fully 
stocked area. 


Should we decide that 
IO per cent of a fully stocked acre of 
mixed seedlings constitutes the minimum 
amount of white pine seedlings 0 to 5 
years old, that, then, would give us 100 
white pine seedlings per acre. We would 
next have to consider the minimum per 
cent of white pine seedlings per acre 
agreed upon as a basis for classifying re- 
production areas that are not fully 
stocked. And we must determine as well 
the minimum density requirement on such 
areas. Obviously it will be cheaper to 
practice control on well-stocked or fully 
stocked areas where the chances of crowd- 
ing out Ribes by natural means are great- 
est. The plan of appraising the areas of 
reproduction on the basis of what these 
lands produced in the past is also worth 
considering. 


Many Pros_tems UNSOLVED 


Thus far, I have merely introduced 
the main problem. The various factors 
that influence the return of Ribes species 
to the area have already been mentioned. 
There are in addition a large number of 
unanswered questions bearing on the en- 
tire problem. For example, what do we 
know about the length of time Ribes 
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seeds will remain viable in the duff? 
Is it the refrigerating condition found in 
the moist, shaded duff that prevents these 
seeds from germinating before the duff 
is partly removed and heat reaches the 
viable seeds? 

How many of the thousands of Ribes 
plants per acre appearing after a burn 
live through the third or fourth year? 
What are the factors affecting this sur- 
vival? How old must a Ribes plant be 
before it produces a crop of seeds? 

The prevailing and proposed methods 
of slash disposal must be studied in re- 
lation to the control problem as a whole. 
If brush burning causes a crop of Ribes 
plants to appear along the margins of 
the burn, how can the burning be done 
to prevent this? And is it desirable or 
economic to change the method? If the 
relatively small percentage of Ribes seed- 
lings is readily found by eradication crews 
on brush burns and skid trails and if 
but few seedlings survive, will this reduce 
the control cost in comparison with the 
increased cost and difficulty of removing 
Ribes seedlings scattered over the entire 
area? 

Another question of vital importance 
to the control plan is that of the effect 
of duff removal or disturbance upon the 


germination and establishment of white 


pine seedlings. Do the duff conditions 
which favor the return of white pine on 
the area also favor the return of Ribes 
seedlings and to the same degree? How 
can we favor the return of white pine 
seedlings and at the same time discourage 
or prevent the return of Ribes? It may 
be that this phase of the problem will 
demand the major part of our attention 
in our attempt to make forest manage- 
ment bear its share in the control of 
blister rust. The question then arises— 
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how important is forest management in 
the Idaho white pine belt, and to what 
extent may it affect the control plan? 

The federal and state acreage in north- 
ern Idaho represents 6,876,000 acres, and 
this is the total area in the white pine 
region which can be considered under, 
forest management with sustained yield 
as the objective. This represents 26.6 per 
cent of the total forested area of the 
state and 63.5 per cent of the total white 
pine area of northern Idaho. To this 
may be added some 500,000 acres of pri- 
vate holdings controlled by three large 
private operators who are, at this time, 
considering the possibility of forest 
management. Every effort should be 
made to establish some form of sustained 
yield management on these private hold- 
ings, since the privately owned timber 
lands in the white pine belt are the most 
valuable as well as the most accessible 
and, therefore, represent some of the best 
areas for the future growth of western 
white pine. 

If western white pine, which is said to 
be several times more susceptible to the 
rust than eastern white pine, is to re- 
main a lumber producing species in Idaho 
and the adjoining regions, it must be 
protected against this destructive disease. 
The “if” is intentional, for some will 
argue that the species may not be worth 
the effort, and that the secondary species 
can later fill the gap. Let us not make 
the grave mistake of dropping a perfectly 
good bone and jumping into the pool for 


a reflection that appears as good or better, 
only to find we have lost both. The 
number of new insect and fungous pests 
has multiplied rapidly in the past twenty 
years, and species of trees heretofore 
nearly immune to the attacks of many 
pests have begun to show susceptibility 
to newly introduced insects or fungi. 
The history of the chestnut tree of the 
eastern United States serves as a startling 
example of the wiping out of a desirable 
tree through the ravages of a disease im- 
ported from the Orient. Western white 
pine is too valuable a species to be sacri- 
ficed to the problematical increase in 
future values of the remaining species in 
the type. If the secondary species show 
promise of becoming valuable enough to 
manage as a timber crop in future years, 
how much more valuable white pine may 
become in the same period of time. We 
must accept the continued superiority of 
western white pine over the other species 
in the northern Idaho forests, and with 
this as a basis construct and put into ef- 
fect a workable program of blister rust 
control for the protection of this tree. 
The argument that we have a plentiful 
supply of other species in this and other 
regions is not good forestry. We must 
strive to keep every acre of good forest 
soil producing trees of merchantable 
value. This can largely be brought about 
by improved forestry practices among 
which cutting to a diameter limit with 
its resultant residual stand commends 
itself for trial. 


Petar s get 


Eh SE RS ee 


SIGNIFICANCE OF AN OBSERVED RANGE 
By W. A. SHEWHART 


Bell Telephone Laboratories, New York 


THE PROBLEM 
AVING taken a set of data we 


customarily are interested in at 
2 Se & least two characteristics of the 
given group of observations, that is, some 
measure of the central tendency and some 
measure of the dispersion. From these 
two measures we try to form some esti- 


mate of the probability that a future 


average taken under supposedly the same 
conditions will fall within a given range 
and the probability that a single observa- 
tion will fall within a given range. The 
most efficient way of determining such 
probabilities in the customary case is con- 
sidered in a previous paper published in 
this JoURNAL.t That paper presented 
new material showing that the mean 
probability associated with a given range 
is less than the probability associated 
with the mean range and gave for the 
first time at least an approximate method 
of estimating the mean probability as- 
sociated with a given range, which prob- 
ability is almost always required in prac- 
tical problems. 

If we have all of the observed values 
and have the time to calculate the stand- 
ard deviation in the most efficient way, 
naturally we make use of information 
such as that given in the previous paper. 
Sometimes, however, we find that the 
results of a set of measurements or obser- 
vations are reported in the form of the 
arithmetic mean of zn observations to- 


1Shewhart, W. A. Note on the Probability 
Associated with the Error of a Single Obser- 
vation. JOURNAL oF Forestry, May, 1928. 
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gether with the maximum and minimum 
observed values. Several instances of this 
kind have come to my attention ‘in recent 
studies of published data giving the phy- 
sical properties of timbers. Similar cases 
have been observed in many fields. In 
such cases, it becomes necessary to make 
some estimate of the probability associ- 
ated with the observed range between 
the maximum and minimum values in a 
sample of size n and some estimate of the 
probable error of either a single observa- 
tion or of an average. In this case we are 
forced to make use of the average, maxi- 
mum, and minimum values in doing this. 

Another case where engineers as well 
as scientists are often called upon to make 
similar estimates of probabilities arises 
when they are faced with several series 
of raw data not previously analyzed, 
except possibly for the determination of 
the averages. Cases of this character 
arise around a conference table, out in 
the field or in the shop, or, in general, on 
the job. Tentative estimates of these 
probabilities are required and some quick 
and ready method must be used. 

It is the object of the present paper 
to provide a chart which will give esti- 
mates of the probabilities required in 
such cases. An example of the use of the 
chart will be given first and then this 
will be followed by a discussion of the 
theory and experimental results under- 
lying the proposed use of the chart. It 
will be seen that the new experimental 
results presented here give for the first 
time a means of estimating the mean 
probability associated with an observed 
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range. Possibly it should again be 
emphasized that the present method is 
only to be used where the one referred 
to above cannot be used, because of some 
practical-or economic reason. 

We shall confine our attention in this 
note simply to the use of the proposed, 
method for interpreting results published 
only in the form of the arithmetic mean 
of n observations together with the maxi- 
mum and minimum observed values. Ex- 
amples of this kind are Tables 4 and 12 
in the first edition of the very interesting 
book, ‘‘ Timber, Its Strength, Seasoning 
and Grading,” by Harold S. Betts.* 

A typical set of data of this character 
obtained from another source is presented 
in Table 1. Naturally the engineer in- 


TABLE 1 
Modulus of rupture 
Species Number of in lbs. per sq. in. 
of poles in 

pole sample Average Max. Min. 
Theta RRe 4 3985 5690 2980 
Boars. 16 5978 7090 4460 
Cece oie 100 5787 7790 3490 


terested in the strengths of poles of 
Species A, B, and C wants to gain from 
the tabulated data some indication of 
the range of variation to be expected in 
future samples of poles from these species. 
Should he assume, for example, that the 
probability of a pole of Species A having 
a modulus of rupture within the range 
2980 to 5690 is the same as that for a 
pole of Species B within the range 4460 
to 7090, and so forth? Specifically, the 
two general questions answered by this 
paper are: 

1. What is the probability associated 
with the range between maximum and 


*Published by McGraw-Hill Book Com- 
pany, 1919, pp. 34 and 91. 
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minimum observed values in a sample of 
size n? 

2. How can we obtain an estimate of 
the probable error of a single observation 
or of the average when only the mean, 
maximum, and minimum values of a set 
of n observations are given? 


AN EXAMPLE 


To illustrate the proposed method of 
answering these two questions we shall 
consider the data of Table 1. From 
curve I of Figure 1 we read directly the 
probabilities associated with the observed 
ranges for samples of 4, 16, and 100. 
These are given in the fourth column 
of Table 2. 

To obtain an estimate of the probable 
error we require an estimate o of the 
standard deviation o’ of the universe of 
poles of this species. Now, an estimate 
o can be obtained with the aid of curve 
II of Figure 1 in the following way: 


Observed range between 
Ss maximum and minimum values 
°~ Ordinate of curve IL of ‘ 
Figure 1 for a sample of size n 
as is numerically illustrated in the fifth 
column of Table 2. 


‘THEORETICAL CONSIDERATIONS 


Stating the problem in general terms, 
let us assume that we have a set of n 
observed values of some chance variable 
X, which we may represent by X,, Xo, 
...2Xn. To be perfectly definite we 
may think of these measurements as being 
observations of modulus of rupture on n 
telephone poles. We may assume quite 
properly that this sample of x poles is 
drawn from a universe which we may 
characterize by the equation 


dy=f(X)dX, (1) 
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dy representing the probability of a pole 
having a value of modulus of rupture X 
within the range X to X¥+dX. Now, if 
o’ be the root mean square deviation of 
the universe, it can be shown that the 
expected range R’ between maximum 
and mimimum observed values in .a, 
sample of size n can be expressed as a 
function of o’ for the given universe. 
The functional relationship between R’ 
and o’ of course depends upon the func- 
tional relationship f(X) in equation 1. 
We shall limit the discussion of the 
present paper to a consideration of the 
significance of the observed range for 
the case where the function f(X) in 
equation 1 is normal, or, in other words, 
where 

—X/)2 
(X)= a yee see, (2) 
X’ being the mean or expected value of 
the universe. We shall then discuss 
briefly the possible effect of the failure 
of the physical conditions to meet this 
assumption. 


ESTIMATE o OF STANDARD DEVIATION 


/ 


o OF UNIVERSE 


Tippet* has recently tabulated the 
mean or expected range R’ as a function 
of the size of the sample, R’ being mea- 
sured in terms of o’. A form of these 
results is presented graphically (curve 
II) in Figure r. The way in which this 
curve may be used is illustrated by ap- 
plication to the data for Species A of 
Table 1. For this case the observed 


range is R=5690—2980=2710. From 


* Tippett, L. H. C. Range Between Ex- 
treme Individuals, Biometrika, Vol. XVII, 


Parts III and IV, December, 1925, pp. 364- 
387. 
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this range we may determine an estimate 
o of the true standard deviation o’ of 
the universe. For example, curve II of 
Figure 1 shows that for n=4 the ex- 
pected range R,’ is 2.0590’. Hence we 
may obtain an estimate o of the true 
standard deviation o’ from the relation 


Rie AES 
” 3.059 2.059 
We have at once, therefore, the estimate 
of the probable error of a single obser- 
vation .67450 and an estimate of the 
probable error of the arithmetic mean 
.6745¢ 

Vn 


in the customary way. In fact, the ob- 
served average X and the observed stand- 
ard deviation o may be substituted in 
equation 2 and the tabulated integral of 
this normal law function may be used to 
find approximately the probability associ- 
ated with any range. 


= 1316. 


, these errors being interpretable 


EsTIMATE OF PROBABILITY ASSOCIATED 
WITH OBSERVED RANGE 


As a first approximation of the proba- 
bility associated with an observed range 
we may take the probability associated 
with the expected range for a given 
sample size as determined for the normal 
law as shown in Figure 1. A specific 
example for the case n= 4 will illustrate 
the method. Curve II of Figure 1 shows 
that the expected range is 2.0590’. We 
may, therefore, take twice the integral 
of the normal law over the range of o 
to 1.029 as an approximation for the 
probability sought. For the case n=4 
this probability is .697. In this way 
probabilities associated with the different 
expected ranges have been caluclated and 
are presented graphically in the dotted 
curve of Figure 1. Thus this dotted 
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curve of Figure 1 may be used to read off 
directly first approximations for the 
probabilities associated with observed 
_ ranges for samples of size n. We see 
at once that for »=4, 16, and 100 used 
in Table 1, the associated probabilities 
are .697, .923, and .g88. Enough has 
been said to show definitely that the 
probability associated with a given ob- 
served range is a function of the sample 
size. 


; However, the statistically trained 
analyst will be quite seriously disturbed 
by the assumptions which have been made 
in attaining the first approximation in- 
dicated in Figure 1, because it is obvious 
that the expected probability associated 
with the observed range for a sample of 
given size drawn from a normal popu- 
lation is less than the probability associ- 
ated with the expected range as given in 
Figure 1, although it can be shown that 
this difference is a decreasing function of 
the sample size. Hence to form some esti- 
mate of the correction to be applied in 
practical cases to the dotted probability 
curve in Figure 1 the following experi- 
ment was made. 

One thousand samples * of size 4 were 
drawn from a normal universe and the 
range between maximum and minimum 
observations for each sample determined. 
By means of the normal law integral 
table the percentages in the universe con- 
fined between the limits established by 
each of the thousand ranges were then 
obtained. The frequency distribution of 
these one thousand observed values of 


11 am indebted to Miss M. B. Cater and 
Miss M. S. Harold for making this experi- 
ment and carrying out the calculations. 
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percentage (or we may say probability) 
are presented in Figure 2. The average 
of the thousand observed values of proba- 
bility gives a quite accurate estimate of 
the expected probability associated with 
the range for samples of size 4 drawn 
from a normal universe. The average 
probability was, in this case, .599 or 
roughly a difference of .10 from the 
probability .697 associated with the ex- 
pected range 2.0590’ for a sample of size 
n= 4 *. It will be observed that the proba- 
bilities associated with five of the thous- 
and observed ranges were .06 and the 
probabilities of 27 of the thousand ob- 
served ranges were .98, whereas the aver- 
age was .599. Thus about .5 per cent of 
the time, when we would have expected 
a probability of .599 associated with the 
observed range for n=4, we actually ob- 
served a probability as low as .o6 and 
similarly about 2.7 per cent of the time 
when we would have expected a proba- 
bility of .599 we actually observed a 
probability of approximately .98. Of 
course this dispersion of the distribution 
of probability associated with a given 
range decreases with sample size n. 

In a similar way points were deter- 
mined for 160 samples of n=25, 80 
samples of n=50, 53 samples of n=75, 
40 samples of »=100, and 4 samples of 
n=1000. Curve I of Figure 1 was then 
drawn through these points and hence 
the ordinate of this curve gives us an 
empirically ‘determined estimate of the 
probability associated with the range be- 
tween maximum X>max. and minimum 


2It is approximately 99 per cent certain 
that the correction factor lies within the range 
210 =*.0%s 
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Xmin. for samples for size n up to 
n= 1000. 

Thus, in the general case, given a 
sample of any size , we can read from 
curve I of Figure 1 an approximate esti- 
mate of the probability associated with 
the observed range Xmax.—Xmin.- As al-: 
ready indicated, there are more efficient 
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Further discussion in this paper of — 
the details of the methods of doing 
this are not entered into because they are 
of interest to the analyst of the data pre- 
paring the results for publication and 
cannot be applied by the reader to data 
presented in the form of Table 1 because 
the separate observations are not given. 


0 


Probability 


Fic. 2. Observed probabilities associated with ranges between maximum and minimum in 
samples of four drawn from a normal universe. 


ways of determining this probability, 
namely by making the most efficient 
the 


average of the universe and of the 


estimates of expected value or 
standard deviation o’ of the universe 
and then using the normal law integral 
table to determine the probability associ- 
ated with the range, certain corrections 
being made, as already noted, to take 


account of the reasoning a posteriori. 


SUMMARY 

It is, of course, highly desirable that 
the analyst of the data publish the most 
efficient estimates of the probabilities as- 
sociated with the given ranges. Where 
this has not been done, as in the cited 
cases, the method of the present paper 
makes possible a more efficient use of the 
published data than could otherwise be 
made. Results of the character already 
referred to certainly show the necessity 


_ of making due allowance for the size of 
bh the sample in the interpretation of data. 
- Enough has been said to show, for ex- 
ample, that it would indeed be a serious 
mistake for the engineer using the data 
of Table 1 to assume, as is sometimes 
done, that the probabilities associated 
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with these three ranges are approximately 
equal. Work has also been done to indi- 
cate that the probability curve of Figure 
I may be used without serious trouble 
even when there is reason to believe that 
the universe from which the sample is 
drawn differs but little from normal. 


SEEDLINGS VERSUS TRANSPLANTS ON THE 
MICHIGAN SAND PLAINS 


By R. G. SCHRECK 


Forest Supervisor, Huron National Forest 


W HE Huron National Forest, due 
to natural conditions, presents 
a most interesting problem as a 
tree planting project. This Forest is 
located in what is often referred to as 
the “sand plains” region. The soil is 
a loose sand of glacial lake wash. 
It has little moisture-retaining power, 
and unless rains are experienced at very 
frequent intervals throughout the grow- 
ing season, the grass and weed growth 
common to the region dries up and dies. 
Repeated fires have overrun this area 
and destroyed the timber growth to such 
an extent that the ground is almost com- 
pletely occupied by grass and weed vege- 
tation. The sodding over of the forest 
floor has retarded natural reproduction. 
For the same reason, planting without 
plowing or other ground preparation re- 
sults in heavy losses. 

There is considerable natural tree 
growth in ragged areas here and there 
which consists of a very inferior quality 
of jack pine and scrub oak. Because of 
the open and scrubby growth of these 
species comparatively little merchantable 
material is produced. There are scattered 
Norway pine trees present ranging in 
age from 50 to 130 years, and their 
thrifty condition proves that commercial 
stands of Norway pine can be produced. 

The absence of rock, dense brush, and 
wind-thrown timber makes it possible 
to plow furrows and thus to plant trees 
easily and quickly and to obtain very 
satisfactory survivals. The trees are 
planted in the bottom of the furrows, 


which are eight feet apart. This plow- 
ing removes the weed and grass compe- 
tition, conserves moisture, and provides 
an ideal situation for the planted trees 
to grow and develop. 

Tree planting operations began on the 
Forest in 1910 and have grown from an 
annual program of a few acres to one 
of 5,000 acres. The combination of 
plowed furrows and the proper use of 
the Michigan planting bar is responsible 
in large measure for the success of the 
planting operations. When the planting 
bar is correctly used according to the 
system developed locally, lost motion is 
reduced to a mimimum and trees are 
planted as nearly automatically as is 
humanly possible. 

During 1917 an experiment was initi- 
ated on the Forest to determine by means 
of planting 1-0, 2-0, 1-1, and 2-1 Norway 
pine stock, both in spring and fall, the 
most desirable age-class of nursery stock 
to use in field planting. Previous to this, 
two-year seedlings and transplants had 
been used with favorable results. How- 
ever, looking ahead to large-scale plant- 
ing operations, it was felt that the situ- 
ation should be given careful thought and 
study by comparison to determine the 
least expensive class of stock which could 
be used to secure a well distributed stand. 

An area was selected for this experi- 
ment on practically level ground, fairly 
representative of conditions found gen- 
erally on the Forest. The scattered jack 
pine and scrub oak was removed from 
the experimental area so that uniform 
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¢ conditions could be secured throughout. 
| Twenty-four plots 80 feet square were 
laid out and monumented. Trees were 
; planted four feet apart using the Mich- 
| igan planting bar method in plowed fur- 
tows. Thus, each plot contained 400 
| trees. Planting began in the fall of 1917 
-and the spring of 1918 with 1-0 seed- 
lings. During the years 1918-1922, 


1918 IQI9 
WY eo 
~ Fall Spring Fall Spring Fall 
I-o I-oO 2-0 2-0 2-1 
I-t I-I I-I 
I-o I-O 2-0 
I-O 


| spring and fall planting was carried on 
with the various classes of trees. The 
above tabulation explains the manner 
in which planting progressed. 

| It can be seen from the tabular ar- 
| rangement that three full sets of trees for 
each age class were planted in both 
spring and fall, thus giving triple checks 
| in every case. This was thought advis- 
| able in order to average weather condi- 
tions over a term of years for each class 
of stock. In addition to the above, a row 
of 1-0 stock and another of 2-0 stock 
containing 939 and 904 trees respectively 
j were planted in the fall of 1920 as a 
} further check on these two age classes. 

Average weather conditions prevailed 
during the first five years of this ex- 
periment. 

Counts and height measurements were 
made on each planting at the close of 
its fifth year in the field. The cost of the 
surviving trees in each class was also 
| determined at this time by dividing the 
average cost of the nursery stock per 
} thousand plus the average cost of plant- 
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ing per thousand by the per cent of 
survival. 

This figure for each class was deter- 
mined as far as possible from operating 
costs on the Huron National Forest. 
An average cost of planting of $3.01 per 
thousand was used for all classes of 
stock, since the variation in cost among 
the several classes was too small to con- 


CLASSES OF STOCK PLANTED 


1920 1921 


Sy 1922 

Spring Fall Spring Fall Spring 

2-1 2-1 2-1 2-1 2-1 

I-I 2-0 2-0 

2-0 I= Tek 

I-O I-O 

2-0 

sider. ‘The average cost of the nursery 


stock follows: 


Class of stock Cost per M. 
¥-0 seedlings ....2 2045-05 0i 208 $1.90 
2=0 SCEGHO GS (os sve ness shee eee 2.41 
fais teansplants. ceectepas ce eres 3.91 
2-TatbansplantSmraacaeiecceca ele 4-43 


Data collected at the end of the fifth 
year are summarized as follows: 


Class Number Survival, Height, Final cost 

ofstock of plots percent inches per M 
1-0 7 70.0 14.6 $7.01 
2-0 a 84.9 20.0 6.38 
I-I 6 89.5 21.3 7.73 
2-1 6 99.2 27.0 7.50 


From these figures it is seen that the 
transplants show a higher survival than 
the seedlings, which was fully expected. 
Although the transplants show their 
superiority in survival, the 2-0 stock on 
the basis of survival, distribution, and 
height growth and the low final cost ap- 
pears thus far to be the most economical 
class of stock to plant.’ The 1-0 stock, 
while making a fairly good showing thus 
far, is considerably below the 2-0 stock 
in survival and higher in final cost. As 


Sp oe eh Hei ary Sea pre- ‘a 
__-vailed immediately following the plant- 
ing and the survivals were low, but the 
2-0 seedlings again made a more favor- 


able showing throughout and had a sur- this class of eulne is ae ‘it is 


vival of 54.7 per cent as compared with pot recommended for extensive planti 

30.8 per cent for the 1-0 seedlings. These Observations and a final analysi 
__ figures do not enter into the averages the data will be made after all 

tabulated above. have been in the field ten years. — 


Bessey nursery on the Ne- 

24) braska National Forest, a con- 
Bent efor has been made to produce the 
hardiest class of transplants for sand- 
hill conditions. Direct seeding, the 
planting of forest-pulled seedlings, and 
_the planting of one and two-year-old 
nursery-grown seedlings, all failed in the 
early attempts to afforest the Nebraska 
sandhills. When transplant stock was 
used, more encouraging results were 
secured. 

An experiment, started in I914 to 
determine the effect of different spacings 
on the development of transplants, 
showed that a spacing of 6 by 14 inches 
in the transplant beds was the most 
satisfactory and economical, considering 
both survival and final cost of surviving 
trees in the field. That test took into 
consideration only the different spacing 
the trees had in the transplant rows and 
did not attempt to go into the question 
of the density of the trees while in the 
seed beds. 

At the Bessey nursery the practice fol- 
lowed is to sow seed broadcast in beds 
4 feet wide and of convenient length, 
with 18-inch paths between the beds. 
The soil is quite sandy and does not have 
sufficient fertility to permit of growing 
trees in dense stands without seriously 
affecting the quality of the seedlings. In 
cases of thickly grown seedlings of 150 
to 200 per square foot, it has been ob- 
served that the trees are taller and more 
spindling, also that the loss in the trans- 


EFFECT OF DENSITY ON SEEDLING © 
DEVELOPMENT 


By JAY HIGGINS 
Forest Supervisor, Nebraska National Forest 


plant beds is much heavier, than in the 
case of seedlings grown in less dense 
stands. To overcome the disadvantages 
of crowded seedlings, the tendency has 
been to reduce the density to 50 or 75 
per square foot. This has greatly in- 
creased the area needed to produce the 
required number of trees and apparently 
has increased costs proportionately. With 
this element of uncertainity, the need for 
a systematic test to determine the op- 
timum density for growing seedlings in 
the nursery became evident. 
Accordingly, in 1921, an experiment 
was started in the nursery to determine: 
(1) The effect of different densities 
upon the size and development of the 
seedlings; (2) The effect upon survivals 
in the transplant beds and in the field 
two years after planting; and (3) The 
comparative cost per thousand of trees 
surviving at the end of the second year 
after planting. he experiment was con- 
ducted with both western yellow pine 
(Pinus ponderosa) and jack pine (Pinus 
banksiana) seedlings and was repeated in 
1922 and 1923, thus making available 
results of three consecutive yearly tests. 
Four density classes of 75, 100, 125, 
and 150 seedlings per square foot were 
used. Sufficient seed was sown on plots 
of 16 square feet each to produce the 
desired stands. Hand thinning was done 
to eliminate any excess trees and to 
secure as uniform distribution as possible. 
All beds were given the regular nursery 
care in weeding, watering, etc. After 
two years in the seed beds the several 
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classes were dug and carefully counted. 
All undersized and underdeveloped 
seedlings, which in the usual nursery 
practice would be culled out, were dis- 
carded and their number recorded. One 
hundred representative seedlings of each 
class were counted out, the dirt was 


shaken from the roots, and their weight’ 


was obtained immediately for compara- 
tive evidence regarding the development 
and size as affected by density. 

One thousand trees of each lot were 
then transplanted. This was done ac- 
cording to the ordinary nursery practice. 
After one year in the transplant beds the 
trees were dug and carefully counted for 
survival. Five hundred of each lot were 
planted on typical field sites. The field 
planting was done according to the “ slit- 
in-the-furrow’”’ method by a selected 
crew. To eliminate any possible differ- 
ences in sites, the several lots of trees 
were planted in a series of successive 
Each planter changed the class of 
trees he was planting after completing 
his portion of each row. Survival counts 
were made after two years in the field. 
The summarized results of the three 
years’ tests are given in Tables 1 and 2. 

The figures given in these tables show 
differences due primarily to the density 
factor. The 150 density class of the jack 
pine test for 1922 was abandoned due 
to the loss of a good portion of the seed- 
lings in the second year from the so-called 
“yellowing,” a condition which has of 
recent years been developing in second 
year seed beds and is now believed to 
be the result of starvation for nitrogen in 
the soil. 


TOWS. 


In the 1922 yellow pine sowing, the 
125 density group, Table 2, shows a final 
cost of $7.28, while the cost of the 150 
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density group is $6.11. This apparent 
inconsistency is due to the lower field 
survival in the 125 density group, caused 
at least in part by pocket gophers. 

Also it will be noted that in Table 1 
the weights of the 1922 jack pine seed- 
lings are heavier for the greater densities. 
These figures should be disregarded as 
the record shows that sufficient care was 
not exercised in removing dirt from the 
roots and in drying excess moisture. 

The final cost per thousand of the sev- 
eral lots of trees as shown in Table 2 
has been computed by the following 
formula: 


(S+S8C+S8C,) 1.op 


AxN +TC+SC,; 
1000 
ate +PC 
SN 
Cost= oF 
in which: 


S = Cost of seed for a 4 by 4 foot bed. 
SC=Cost of preparation, care, and 
watering of first year seedlings 
per bed, based on average cost 
per square foot for entire nursery. 
SC: = Cost of care and watering for 
second year obtained 
manner as SC. 
p= Percentage discarded in grading 
prior to transplanting. 
A = Area in bed. 
N=Number of seedlings per square 
foot. 
TC = Cost per M of transplanting, aver- 
age nursery figure. 
SC; = Cost of care in transplant beds, 
average nursery figure. 

PC = Cost of planting, average figure. 
SN = Percentage of survival at end of 
year in transplant beds. 

SF = Percentage of field survival. 


in same 


The above formula allows for the vari- 
able factor, cost of care, which is uniform 
per square foot but variable per thousand 
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the seed beds. 

‘In arriving at the final cost per thous- 
and, the fiugres given are relative ra’ 
than absolute, since only direct costs have 
been included and indirect costs, which 
are ordinarily apportioned in the nursery 
and planting puerenn have not been 
added. 

The following conclusions can be 
drawn from this study: 

1. The best classes of two year western 
yellow and jack pine seedlings were raised 
at densities of about 75 to the square 
foot. With the increase in the density 
to 150 to the square foot, there was a 
decrease in the weight of the seedlings 
and an increase in the percentage of 
culls. 


uniformly with each increasing 


and in the fst two 


surviving trees at the end of t 
yearsin the field is lowest far 
of lowest seed-bed density and inc 


4. The results of this experimen t ar 
in line with the approved practice at th 


Bessey nursery. For conditions in th 
Nebraska sandhills, seedlings must hav 
plenty of room for development, and th 
should ordinarily not have a greate 
density than 100 to the square foot. Th 
effect of crowding is more marked fe 
western yellow than for jack pine. — 


ee re ee ee eee 


when applied to the same wood. 
his work was done in cooperation 
vith and with the very active assistance 
f, the Quebec Forest Service, the Do- 
ninion Forest Service, the Donnacona 
Paper Company, the Brown Corpor- 

tior Price Brothers & Company, and 
¢ Hammermill Paper Company ; other 
cor mpanies and organizations assisted 
_ The work on the board foot unit was 
confined to the Quebec Log Rule and 
to this extent is of less general interest 
than the work on the cubic foot and cord 
| units. A summary of the work done is 
| presented here, in two parts: first, the 
| board foot and cubic foot units; second, 
- the board foot, cubic foot, and cord units. 
be 


Parr 1. Bosrp Foor anv Cuzic Foor 
Units 


| The Quebec Forest Service has made 
extensive study of the value of the 
Log Rule as a true expression 
the content of logs in board feet, and 
| we have been supplied with the results 
| of this very valuable piece of work. 

| Table 1 shows the general results 
| obtained from this work for logs of 12, 
, 13, 14, 15, and 16 feet in length. Over- 
“tun in logs would seem to depend mainly 


i 
ca 
| 
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on small end diameter of log, on length 
of log, and on taper, in addition to the _ 
eficiency to the sawmill. Small end 
diameter of log and taper are functions 


of certain conditions in the tree from 
which the log is cut: 


1. Form class or form factor. 

2. Diameter at breast height. 

3- Height. 

Small end diameter and taper would 
depend also on operating conditions, 
stump height, used top diameter, stump 
diameter limit, and log length. 

It would be possible to make an exam- 
ination of these various factors, or of 
some of them, as they affect the overrun 
of logs of different small end diameters. 
A complete examination of this, however, 
would involve following individual logs 
from the tree to the sorting table in the 
sawmill. 

An examination of the effect of these 
factors on cubic foot content of logs of 
different small end diameters is simpler, 
since cubic foot content of logs can be 
measured as trees are felled. The data 
presented are derived from field measure- 
ments by the Dominion Forest Service 
in cooperation with the following com- 
panies operating in Quebec Province: 

Donnacona Paper Company on the 
River Sautauriski. 

Brown Corporation on the River Pap- 
anachois. 

Price Brothers & Company on the 
River Shipshaw. 

Hammermill Paper Company at Ma- 
tane. 
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TABLE I 


COMPARISON OF CONTENTS OF LOGS OF DIFFERENT SIZES AS DETERMINED BY MILL PRODUCTION AND BY 
THE QUEBEC LOG RULE, 1924-1925. DATA CURVED 


ee a a ee ee 


Small 
end 
diameter 


Inches 


The following are percentage stand 


Length of log in feet 


Quebec 
log rule 


120 


Mill 
pro- 
duc- 


tion 


10 


16.5 


24. 
32 
41 
52 
63 
77 
gt 
109 
129 
150 


| 14 | 15 | 16 
Quebed | og Quebec _ Quebec oe bec 
ogrulé| duc- | log rule duc+ | logrule| duc- g Tule 
tion tion tron 
Board feet 
9 12 10 13 II 12 12 
13 18 14 30 15 22 16 
19 26 21 28 22 30 24 
26 34 28 36 30 | 38 32 
37 43 49 45 42 47-5 45 
48 54 51 56 55 59 59 
54 66 58 69 62 73 67 
65 80 70 84 75 88 80 
81 95 87 99 94 104 100 
97 113 105 118 112 123. | 120 
108 134. 117 134 125 144 133 
130 156 140 161 150 . 167 160 


The cubic foot unit gives a true ex- 


tables for the four localities in which pression of wood content if measured cor- 
the measurements were made: 


Diameter 
at breast 
height 
outside 
bark 


Inches 


rectly, but there are practical difficulties 
in the way of its correct application, 
though these difficulties may not be, 


Ship- Sautau- 


shaw 


=~ 
ea 
DO w ww sy Ib & oO! - 


Locality 
Papana- 
riski chois 
Per cent 
see | eee 
1.9 16.6 
21.4 Dye 
24.8 25.6 
ZI OVA Te Aiea 
Vie fet et Ce 
TRG een 
aheys 2.7 
29 maior 27 
poten cg 
315 1.6 
SAY 
“4 
100.0 | 100.0 


necessarily, insurmountable. “wo meth- 
ods of measurement are practicable under 
present woods conditions: 

1. Measure both ends, and apply 
Smalian’s formula. 


Matane 


2. Measure small end and apply a 
cubic foot rule based on small end 
diameter, in the same way that the 
Quebec Log Rule is based on small end 
diameter. 


Measurements of Both Ends of Log. 
If logs were consistently in the form of 

a truncated paraboloid, this method 

would give sufficiently accurate results, 


He 
bNAW AW NY DY W 


be eo AwW NaH PIO OAD 


but very serious error may arise if the 


100.0 average form deviates from this. We 
have summarized the figures available 


aA neerte ee HipN 


STUDIES OF WOOD MEASUREMENT 


a with a view to showing the effect of this 


source of error on logs and on the total 


_ quantity of wood cut in a given stand 
E of timber. Table 2 gives figures for logs 

_ for two localities, and Table 3 gives 
figures for the whole tree for the three 
localities in which stump height measure- 
ments were taken. 

The following may be noted: 

1. The effect of stump height is very 
apparent in Table 3, as between trees cut 
to a stump height of 4 foot and those 
cut to a stump height of 14 feet. 

2. In spite of Matane measurements 
being on larger timber, the percentage 
error is no greater than that for the 
other localities. 

3. In Table 2, the error is more pro- 
nounced in butt logs, and this error tends 
to increase with size of log. 

To summarize: 

1. The measurement of large and 
small end diameter as a basis for cal- 
culating cubic foot content of logs may 
cause serious errors, as high as about 7 
per cent in the cases examined. These 
figures are for pulpwood stands of small 
trees averaging 7 to IO inches in breast 
high diameter outside of bark. 

2. The error from this source is not 
constant and may vary with different 
factors. 


(a) Stump height—with higher 
stumps the error may, in general, be 
expected to decrease. 

(b) Average height—it seems 
probable that if the average height 
ef the trees increases, the error in 
the butt logs will tend to be neu- 
tralized to a greater extent and the 
total error reduced. 


Other factors may enter and no final 
conclusion can be drawn in respect to 
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these errors until similar measurements 
have been made on larger timber and on 
logs of other lengths than 12 feet. 


Measurement of Small End of Log 
Only. 

It is clear that cubic foot content for 
a log of given small end diameter will 
vary with taper (that is, the difference 
between the two end diameters) and with 
shape of log between the two ends. 

The figures in Table 2 are differences 
between cubic foot content based on 
small and large end diameter (represent- 
ing the cubic foot content of a truncated 
paraboloid) and approximately accurate 
cubic content based on diameter measure- 
ments at four-foot intervals. The vari- 
ation from the cubic content of a 
truncated paraboloid, shown in Table 2, 
must be due to shape of log. It will be 
seen, from the material examined, that 
shape causes variation up to I2 or I5 per 
cent in cubic content. The truncated 
paraboloid does not represent the true 
cubic content of the log, the error being 
greatest in butt logs, only up to 2 per cent 
in other logs in other parts of the tree, 
and for whole stands (Table 3) up to 
7 per cent. 

Cubic foot contents of logs measured 
in the four localities, calculated from 
measurement of diameter at 4-foot inter- 
vals, have been summarized for butt logs 
separated by stump height, for logs in the 
center section of the tree, and for logs 
in the top of the tree; these figures have 
been classified for each inch class of small 
end diameter. The effect of stump height 
on cubic foot content of log of given 
small end diameter is not apparent from 
the summary made, and covering table 
has not been included. Table 4 shows 
a comparison of the cubic foot content of 
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butt, center, and top logs. In the smaller 
- log diameter classes there is a distinct 
tendency for butt logs to show less cubic 
foot content than center or top logs of 
~ the same small end diameter; while in 
larger log diameter classes the tendency 
is for the butt logs to show higher cubic 
content than other logs of the same small 
end diameter. 
5 Table 5 summarizes cubic foot content 
of all logs of given small end diameter 
for the four localities. It may be noted 
_ that the Matane figures, in the larger 
_ timber, show considerably larger cubic 
- foot content in the smaller logs. In the 
three other localities differences in aver- 
age size of timber are not so marked. 
The general effect of these differences 
on total cubic foot content of all logs 
__ Cut in a given locality has been examined. 
By applying Shipsaw figures for cubic 
content to the logs cut in the Sautauriski 
and Papanachois localities, errors of 4 
per cent and I per cent in scale arise; 
by applying Matane figures for cubic 
content to logs cut on the Papanachois, 
there is an over scale of 5 per cent. These 
differences, while not negligible, are not 
very large; the differences in size of 
timber, however, are not very large 
either. It seems evident that under a 
wider range of conditions, greater vari- 
ation of cubic foot content for a log of 
given small end diameter may occur. 
Causes for variation in taper and shape 
of logs (and so in content for given 
length and small end diameter) are form 
class, diameter at breast height, total 
height, and operating conditions. For 
the purpose of illustrating the effect of 
these factors in a wider range of timber, 
general taper charts may be employed, 
such as illustrated in “ New Devices 
for Solving Some Problems in Forest 
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Mensuration,” JoURNAL oF Forestry, 
1923. From such charts, developed from 
taper tables as illustrated in article “ In- 
vestigation of Taper,” JouRNAL OF 
ForESTRY, 1923, cubic volumes of logs 
can be summarized. Table 6 shows aver- 
age cubic foot content derived in this 
manner for 12-foot logs in representative 
pulpwood stands. It will be noted that 
these figures from general taper tables 
run close to the figures observed in the 
different localities, but do differ. 

The various factors noted above will 
be discussed separately : 

Form Class. It will be noted in Table 
6 that cubic content for small logs is 
greater in form class 70 than in form 
class 65. In the higher form class the 
bole is carried higher, consequently taper 
is more rapid in the top of the tree and 
cubic content of the smaller logs in the 
top of the tree may be expected to be 
greater for given small end diameter. 
In larger logs in the lower part of the 
tree taper is less in the higher form class 
and consequently cubic content is less. 
However, for the general size of timber 
illustrated, the differences between total 
cubic content of logs cut from trees of 
form class 65 and cubic content of logs 
cut from trees of form class 70 is about 
I per cent. Form classes 65 and 70 cover 
the range of average form class in mer- 
chantable stands of pulpwood such as 
illustrated. Even in very large timber 
the average form class will not rise much 
above 70, so that there is some justifi- 
cation for the statement that the effect 
of form class on cubic content of logs of 
given small end diameter would not be 
of great importance in itself. 

Height of Tree. In general the shorter 
the tree the greater the taper of log for 
a given form class and consequently the 
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TABLE 5 


AVERAGE CUBIC CONTENT OF 12-FOOT LOGS, BASED ON DIAMETER MEASUREMENTS AT EACH 4 FEET OF 
LENGTH, BY LOCALITIES 


Small end 
Berg Shipshaw Sautauriski Papanachois Matane 
inside 
bark bi 
Inches a b a b ue b a b 
3 68 Tietz 66 1.07 96 0.99 76 Teor 
4 132 1.42 109 1.40 158 1.37 160 1.57 
5 157 1.99 141 2.07 114 1.96 193 2.19 
6 143 2.73 112 aa 75 2.80 184 2.91 
7 107 3.66 83 3.79 39 3.81 156 3.82 
8 71 4.63 36 4.94 26 4.75 118 4.92 
9 42 5-79 19 6.20 18 6.09 80 6.14 
10 25 7.47 5 7.78 12 7.61 55 7.63 
IL 8 8.78 I 9.40 5 10.24 42 8.86 
12 2 9.40 I 11.20 I 9.70 23 10.30 
13 I 12.50 Hts els OCR I 14.30 12 12.31 
14, rapa bs ee EE BOMoa| he OTC ol cactus emis rey Ss 5 13.80 


Columns headed “a” show number of logs measured. Columns headed “b” show average cubic foot 
contents. Diameter of logs are to nearest inch, as actually measured. Volumes are based on diameters as 
measured in ordinary scaling practice, diameters below } inch point falling into lower inch class. 


TABLE 6 
CUBIC CONTENT OF 12-FOOT LOGS DERIVED FROM VOLUME TABLES BASED ON GENERAL TAPER TABLES 


Form class 65 Form class 70 
Small end 
diameter Content of Content of Content of Content of 
of logs all trees 4” DBH all trees 6” DBH all trees 4” DBH all trees 6” DBH 
and up and up and up and up 
Inches Cubic feet Cubic feet | Cubic feet Cubic feet 
gi -72 -97 86 Vine & 
4 25 1.35 1.30 1.42 
5 1.90 1.90 1.88 1.88 
6 2.68 2.68 2.60 2.60 
7 3.58 3.58 3-44 3-44 
8 4.62 4.62 4.43 4-43 
9 5.85 5-85 5-65 5-65 
10 7520 7.20 6.95 - 6.95 
II 8.70 8.70 8.40 8.40 
These figures are for the following stand table: 
Diameter, inches ...... 4 5 6 7 8 9 10 II 12 
Number of trees....... 23 20 17 13 9 6 5 3 2 


th he same compensating ar i as in vari- 
ation of form class noted above. For 
imber of the class illustrated in Table 
6, the error obtained by applying cubic 
figures for tall trees to logs from trees 
10 feet shorter is about 3 per cent. A 
proper check of this from field measure- 


Small end 
diameter 
of log 
Inches 


22 


Diameter, inches ...... Sra 9 FO) ET ore 
Number of trees...... 67. 62 60 45 


arying average height, but otherwise 
sufficiently similar to prevent other fac- 
tors neutralizing any possible effect of 


Diameter at Breast Height. ‘Table 7 
shows average cubic content of logs de- 
rived from the same source as figures in 
Table 6, but calculated for large spruce 
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such as is cut for sawlogs. By applying — 
figures for log content shown in Table 
7 to the log summary for pulpwood of 
the size exemplified in Table 6, there 
is an over scale of about 14 per cent. In 
general the higher in the tree the log of 
a given small end diameter is situated 
the greater the taper and the more the 
log tends to show greater volume than 


TABLE 7 
‘cuBIC CONTENT OF 12-FOOT LOGS DERIVED FROM VOLUME TABLES BASED ON GENERAL TAPER TABLES 


Content of 
all trees 8” DBH 
and up 


Cubic feet 
I.0O0 
.60 


aang ae ye 
8 


Leal Leal 
So) ° 
No OWN ND CO ANN OC 


tH Hw 
nN N 


N N DN 
N Pow 


29. 
33- 
37- 


° 


These figures are for spruce form class 65 and for the following stand table: 


£40005 O16 27 118 39] 20'-"2t | 22) 23> 34 


37 Sars se 22 20F LON hae On 7a caret I 


that of a truncated paraboloid of the 
same taper, so that the cubic content of 
a log of given small end diameter tends 
to be greater in larger trees. This is 
demonstrated very clearly by the figures 
in Table 8, which show the relation be- 
tween cubic content of log and diameter 
at breast height of tree from which the 
log is cut. A comparison of this relation, 


based on general taper tables, with 


922 


similar relation drawn from the material 
in the localities. examined, shows that 
there is close correspondence between the 
figures from general taper tables and the 
observed figures. To summarize, there 
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TABLE 8 


on cubic volume, though, if this effect 
exists, it is not clearly apparent from an 
of the summaries made. i 

If the size of the top utilized is uni- 
form in small and large trees in a given 
: 


+ 


RELATION OF CUBIC FOOT CONTENT OF 12-FOOT LOGS TO DIAMETER AT BREAST HEIGHT OF TREE FROM 
WHICH LOG IS CUT 
From General Taper Tables, Spruce Form Class 65 


Small end diameter of log, inches 
Bie SA TE SLES ee ae 


as = i 
2 ‘ ‘ ; t eu (; bi Cubi 
i . i i i bi Cubi ‘ubic ubic ‘ubic 
pear oa Pie yee 5 oa yee f we oot foot foot 
inches content content content content content content content content 
4 65 
5 -78 1.10 
6 1.20 1.70 
7 Piss 1.90 2.50 
8 .98 2.68 3-45 
9 1.52 3-65 4-43 
10 3 tr] ae -60 meses 5-73 
II ys 3.15 fs 4.90 7.10 
12 1.82 4.27 eters 6.23 7 20: 
13 2.50 5-35 7.20 
14 3-44 4.80 a 
15 3.70 uae 6.15 Be 
16 Ams Ae 7.85 
17 5.70 =o 
18 7.10 
19 3.16 iorse 7.20 weeks 
20 4-35 see 8.90 
21 5.50 
22 5.60 ache 
23 6.65 
24 6.70 


Diameters of trees and small end diameters of lo 
contents are based on diameters as measured in ord 
falling into lower inch class. 


appears to be a very definite relation be- 
tween cubic content of log and diameter 
at breast height of the tree from which 
the log was cut. 

Operating Conditions. In general, the 
lower the stump the greater may be ex- 
pected to be the effect of root swelling 


gs are to nearest inch as actually measured. Cubic 
inary scaling practice, diameters below 2 inch point 


locality, this factor will not affect cubic 
content of logs of given small end di- 
ameter. However, since the top utilized 
is generally variable, it is clear, from 
Table 8, that the average cubic content 
of logs of a given small end diameter will 
be less, if this particular size of log is 


: 


cut in the smaller trees only, than it 
would be if logs of this size were cut in 
larger trees also. By applying figures 
from Table 8, to stand tables shown in 
Tables 6 and 7, it can readily be shown 
that the final effect of this on total logs 
cut in a given locality would in general 
not be of great importance. 

The stump diameter limit affects the 
average size of the timber from which 
logs are cut, and so affects average cubic 
‘content of logs of given small end di- 
ameter. This factor is covered by the 
discussion on effect of size of timber. 

It would seem that log length should 
not be a disturbing factor in the cubic 
content for a given small end diameter. 
| However, we have not had an oppor- 
tunity of going into this. 


It seems, therefore, that operating con- 
itions may have some effect on cubic 
content of log of given small end di- 
ameter, but, as far as our investigation 
jhas gone, perhaps no very important 
feffect, other than is provided for in con- 
Ssideration of effect of size of timber. 


-d 


! Conclusion to Part One. 

| As indicated in the tables presented, 
small end diameters of logs are shown 
\to the nearest inch while volumes are 
\based on diameter classes separated at 
ithe 3-inch point. This gives a lower 
sthan true cubic content for a log of given 
jsmall end diameter, but makes the cubic 
‘content comparable with the board foot 
icontent of a log of the same small end 
diameter. 

It seems that under present woods 


“apply a cubic foot log rule based on small 
Nend diameter. 
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The first method may involve an error 
in scale as high as 7 per cent in small 
timber. The error may vary with stump 
height, and probably with size and 
height of trees. No final conclusion can 
be drawn until further work is done, 
particularly in large timber. 

In regard to the second method, it 
has been shown that logs of the same 
small end diameter do not have the same 
cubic content under different conditions, 
and that the variation may be so large as 
to cause important error in applying a 
general cubic foot rule. The general 
size of the timber seems to have the most 
important effect, causing variation up 
to 14 per cent or perhaps more, while 
form class and height of trees and certain 
operating conditions may also cause vari- 
ation, though probably not to such a 
degree as size of timber. 

The work has not progressed far 
enough to allow a comparison of values 
of the three units. In regard to the cubic 
foot unit, the work done has shown that 
there are certain factors which must be 
considered in applying the unit; it has 
not been shown that the cubic foot unit 
is incapable of application. 


ParT 2. RELATION OF Corp TO Boarp 
Foot AND Cusic Foor 


The first question that arises is— 
‘““What is the understanding as to the 
definition of a cord?” ‘The statutory 
dimensions are 8 feet by 4 feet by 4 feet, 
but the exact relation that these dimen- 
sions bear to stacks of cordwood is not 
fully defined. There are three main al- 
ternatives as to the definition of the 
cord: 

1. The wood that can be piled into a 
space of 8 feet by 4 feet by 4 feet, in 
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such a way that no wood overlaps the 
limits of these dimensions. 

2. The wood included in a space of 
8 feet by 4 feet by 4 feet, within a pile 
8 feet long but more than 4 feet high. 

3. The wood included in a space of 
8 feet by 4 feet by 4 feet, within a pile 
more than 8 feet long and more than 4 
feet high. 

It is clear that, other things being 
equal, the cord contains more wood in 
the third than in the second case, and 
that the cord contains more wood in the 
second than in the first case. 

There is variation in the amount of 
solid wood contained in the cord, in ac- 
cordance with the following factors: 

1. The definition of the cord as above 
noted. 

2. Length, diameter, and taper of the 
wood. 

3. Straightness or smoothness of wood, 
proportion of bark to solid wood, height 
of stump, causing varying basal flare in 
butt logs, and proportion of rot or other 
defect. 

4. Method of piling the wood. 

For wood about 4 feet long, the in- 
fluence of length of bolt on cubic con- 
tent of the cord is not very great; for 
example, 2-foot wood gives about 2 per 
cent more solid content than 4-foot wood, 
and 6-foot wood about 3 per cent less 
(Chapman, Forest Mensuration, Chap- 
ter 9, Table 21). Therefore the effect 
of any slight difference in length (such 
as the difference between 4-foot wood 
and wood 4 feet 2 inches long) may be 
neglected. 

Peeled wood gives, of course, consider- 
ably higher content than rough wood, 
and a variation in bark thickness may 
have an appreciable effect on solid con- 
tent. The average taper of 4-foot wood 
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may vary from } inch to % inch; t 
effect of difference of taper within this 
range on closeness of piling and so on 
solid content is very small. The effects 
on solid content of butt swelling, 
straightness or roughness of bolts, of 
method of piling are important but can 
hardly be related to any standard that 
can be used under practical woods con: 
ditions. No consideration can be given to 
the influence of defect in establishing any 
figures for content of the cord, since the 
correction for this is a local operation and 
can hardly be made in general terms. 

The effect of size of timber from 
which the wood is cut remains to be con- 
sidered. This is one of the more impor- 
tant factors and if its effect can be iso- 
lated, this will be an important step in 
determining the true content of the cord 
under a given set of conditions, even iJ 
we are unable to define the effect oi 
some other factors. 

It must be noted that a determinatior 
of the board foot content of the core 
must be based, not on the board foot con. 
tent of the individual bolts in the core 
(since no lumber can be sawn out of 
4-foot bolt), but on the board foot coni 
tent of the logs which, when cut inte 
bolts of 4 feet or other length, make uf 
the cord. Any measurement of boare 
foot content per cord must provide fot 
this. Measurement of cubic foot content 
per cord is simpler; cubic content can bt 
based on direct measurement of bolts @ 
piled in the cord. 

Before examining the effect of size 
wood on the content of the cord, it i 
necessary to consider the practical olf 
jects in a determination of the conter 
of the cord. These are: 

1. To secure estimates of standin 
timber in cords, and to know what r¢ 


__ lation the estimate in cords bears to esti- 
mate in board feet or cubic feet for 
different sizes of timber, or for com- 
ponent parts of the same stand. 

- 2. To determine the quantity of wood 
in board feet, or in cubic feet, contained 
__ in cords of stacked wood, cut in the ordi- 
nary course of logging operations. 

The first object requires the determi- 
nation of the relation between cords and 
_ board feet, or cubic feet, for trees of 
. different diameter classes, so that the 

varying relation may be applied to the 
_ different diameter classes of trees making 
up the stand table, thus obtaining an 
_average figure for the content of the cord 
for that particular stand of timber. The 
_ relation between content of the cord and 
| size of tree may be determined by measur- 
_ ing the board foot or cubic foot content 
of a number of cords, each cord being 
made up of trees of the same diameter 
class. 
The second object is not so easy of 
attainment. Just how to relate size of 
wood to the content of the cord in cut- 
ting operations is the question. There is 
_no difficulty in determining an average 
content of the cord for the timber on the 
area where cutting operations are pro- 
gressing, provided we have an inventory 
by diameter classes and the content of 
the cord for the different diameter classes, 
as above noted. However, if the wood 
J cut does not correspond in size with the 
wood included in such inventory, the 
average content of the cord so deter- 
mined does not apply to the wood cut. 
It seems necessary, therefore, to secure 
a direct relation between content of the 
cord and the size of the wood actually 
cut and piled in cords. It is hardly feas- 
ible to measure the size of the bolts in 
the piles of wood cut, but the size of the 
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bolts may be expected to bear a relation 
to the number of bolts per cord, and, 
since content of the cord varies with the 
size of the bolts, it should be feasible 
to establish a relation between the con- 
tent of the cord and the number of bolts 
per cord. Once this relation is estab- 
lished, the solid content per cord may be 
derived from a count, or partial count, 
of the bolts per cord; provided only that 
other factors have no disturbing effect. 

Work on the content of the cord for 
the different diameter classes of trees has 
been done by the Dominion Forest Ser- 
vice, and by the Quebec Forest Service 
in cooperation with Price Brothers & 
Co., Ltd. Table 9 gives the results ob- 
tained. 


TABLE 9 


CONTENT OF THE CORD (ROUGH woop) FOR 
DIFFERENT DIAMETER CLASSES 


Cubic feet per cord Board feet 
per cord 
Dom. Forest Quebec Forest Quebec Forest 
Service Service Service 
Diameter, —-~_, — ¢ 
inches a b a b a b 


5 198 77. 198 = 297 
6 158 78 86158 
7 128 S0= = 128-323 
8 gI 82 98 81 98 336 
9 78 84 86 82 86 ©6349 
Io 66 86 70 84 70 362 
II 60 gI 65 85 65375 
12 50 89 53 86 53. «388 
ie oF Ocoee SS 
14 39 86 
15 33 83 


Columns marked “a” and “‘b” refer to number 
of bolts and content of the cord, respectively. 


The Dominion Forest Service figures 
are derived from measurements made in 
New Brunswick, and the Quebec Forest 
Service figures from measurements made 
on the operations of Price Brothers & 
Company. Since these summaries were 
made, the Dominion Forest Service has 
carried out further experiments and fur- 
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ther data on the subject will shortly be 
issued. 

Data on the content of the cord for 
4-foot wood cut and piled in the course 
of ordinary logging operations were ob- 
tained from the same measurements used 
for study of the cubic foot unit, referred 
to in Part 1. fe 

Table ro illustrates the manner in 
which figures for board foot content per 


JOURNAL OF FORESTRY 


number of bolts per cord and cubic foot 
content per cord is not apparent from 
the material presented. 

With equally good piling, the cords 
in larger wood would contain more cubic 
feet, since crook and other factors af-— 
fecting closeness of piling (and so the 
content of the cord) have, in larger bolts, — 
less effect in proportion to their volume. 
The result of this is that, other things 


We 


“ 


TABLE 10 


RELATION OF BOARD FEET PER CORD TO NUMBER OF BOLTS PER CORD FOR 4-FOOT WOOD WITH BARK © 
CUT IN THE ORDINARY COURSE OF LOGGING OPERATIONS 


Experimental Measurements Made by Hammermill Paper Company, Matane 


Number of bolts per cord 


a ane 
30 40 50 60 70 80 90 100 
Board feet per cord 
342 387 323 350 292 306 325 288 
391 266 383 370 321 326 
416 389 374 327 337 298 
364 273 323 330 317 
412 323 346 354 
374 350 349 335 
373 324 386 355 
344 332 330 
382 351 
383 366 
417 375 
320 
360 
371 
349 
Average Board 
Feet per Cord 342 398 366 3.46 340 334 316 288 


cord are summarized according to the 
number of bolts per cord, and Table 11 
illustrates the same for cubic foot con- 
tent per cord. Similar summaries have 
been made for the other three localities. 

Table 12 shows the figures for all four 
localities in which measurements were 
made. It will be seen that there is a 
distinct relation between number of 
board feet per cord and number of bolts 
per cord, but a definite relation between 


being equal, the cubic foot content of 
the cord is greater as the wood is larger, 
or as the number of bolts is less. How- 
ever, bad piling tends to reduce the num- 
ber of bolts packed into the cord and at 
the same time reduces the quantity of 
cubic feet in the cord; this may disturb 
any relation between the number of 
bolts per cord and the number of cubic 
feet per cord. This is apart from the 
effect of other factors mentioned above. 
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_ The same factors affect the relation be- cords, this can be determined from a 
een bolts per cord and board feet per count of the bolts per cord, provided the 
yy cord, but the variation in board feet per necessary general relation is established 
_ cord for a given variation in number of and provided we are satisfied with a 
ex bolts per cord is such that, while these reasonable degree of accuracy. ‘This 
_ factors may disturb the relation, they would be a simpler method than measur- 
do not mask it altogether. ing board foot content of logs which, 


TABLE 11 


RELATION OF CUBIC FEET PER CORD TO NUMBER OF BOLTS PER CORD FOR 4-FOOT WOOD WITH BARK 
CUT IN THE ORDINARY COURSE OF LOGGING OPERATIONS 


Experimental Measurements Made by Hammermill Paper Co., Matane, P. Q. 
Number of bolts per cord 


30 40 50 60 to) 80 90 100 
Cubic feet per cord? 


yh ey | 80.0 75.8 59.7 80.8 79-5 81.4 77.6 
75.8 63.6 87.2 87.3 81.5 84.5 
79-5 85.4 83.3 79-4 84.8 79-5 
83.3 80.2 80.7 81.7 78.9 
80.9 Fey 87.9 83.4 
82.0 81.7 79.3 83.6 
81.4 59.9 86.1 85.5 
77-4 82.9 80.4 
53-3 78.9 
77.1 80.7 
81.8 82.9 
, 81.4 
83.3 
84.9 
82.0 


Average Cubic 
Feet per Cord 74.7 78.4 76.5 78.8 82.7 82.8 81.1 77.6 


4 True cubic foot solid content for cord of 128 cubic feet of space. 


From the work done, it appears that when slashed to 4-foot lengths, make up 
it may be possible to establish a relation the cord. 
between bolts per cord and board feet 
per cord that is well enough defined for 
practical application in woods operations. 
If for any purpose we must know the 
board foot equivalent of wood cut in final conclusions can be drawn. 


Further work must be done on this 
and on the relation between bolts per 


cord and cubic feet per cord, before any 
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The Protection of Woodlands by 
Natural as Opposed to Artificial 
Methods. By G. W. St. Clair- 
Thompson. 223 pp., 1928. London 
10/6 Net. 


Forest losses through insects in 
America have been great and large sums 
of money have been expended in an ef- 
fort to control them. Nevertheless 
many foresters take but a passing interest 
in the problem, and progress has not been 
rapid or as effective as might ordinarily 
be expected. 

The title of St. Clair-Thompson’s 
book arouses immediate interest, but un- 
fortunately most foresters will find it dif- 
ficult to maintain that interest through- 
out the book. Some 87 of the 223 pages 
are devoted to a discussion of forest birds, 
particularly in respect to their distribu- 
tion, habitat, food, and economic status. 
The reviewer fully recognizes the im- 
portance of birds in controlling insect 
epidemics, but it does seem, considering 
the title of the book, that the portion 
dealing with birds might have been more 
direct and to the point. 

Some forty pages devoted to a discus- 
sion of forest animals, while interesting, 
are not especially applicable to American 
conditions, since our forest practice is 
not equally dominated by the sporting 
value of such animals. 

In the opinion of the reviewer, Chapter 
IV, Practical Forest Protection, is by 
far the most interesting portion of the 
book. Many readers, however, will prob- 


of the suggestions. 


ably question the practicability of some 
Nevertheless the 
author is to be congratulated that he 
emphasizes natural rather than artificial 
protection. 

Two distinct phases of natural pro- 
tection are recognized. One of these 
deals with the silvicultural prevention of 
damage by stimulating the crop in its 
most vigorous growth, and at the same 
time producing as far as possible an un- 
favorable state for the development of 
the parasite. Such methods are admit- 
tedly only partially effective against in- 
sects and of little, if any, use in practice 
against injurious birds or animals. 

The second phase of natural protec- 
tion deals with biological control, by 
means of which the beneficial organisms 
are encouraged and their enemies sup- 
pressed. It is generally considered that 
the encouragement of useful insects is 
more difficult and altogether less satis- 
factory than that of predaceous birds. 
As a matter of fact the encouragement 
of predaceous birds is St. Clair-Thomp- 
son’s main thesis and the arguments 
which he presents supporting it are con- 
vincing. It seems strange indeed that this 
subject has not received more attention 
by American forest entomologists. 

Two phases of artificial protection are 
also recognized, one dealing with the 
prevention of damage by exclusion and 
the other by the destruction of injurious 
insects, birds, and animals by mechanical 
or chemical means. These methods have 
limited application only and are as a rule 
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rather expensive and generally less ef- 
fectual than natural protection. 

It would be unfair to the author not 
to call attention to the fact that condi- 
tions prevailing in the British Isles and 
in North America differ tremendously in 
regard to the composition of the forest, 


its use in connection with the chase, and « 


the economic conditions governing the 
carrying out of protective measures. The 
reviewer is certain that the criticisms he 
has made of the book may easily be ac- 
counted for by these different conditions. 

Every forester in this country, whether 
directly concerned or not with the control 
of forest insects or pests may read this 
book with profit. New vistas will be 
opened to him; he will become more sym- 
pathetic with the problem, and par- 
ticularly with the forest entomologist ; 
and he will, it is hoped, be more ready to 
support measures dealing with study and 
control of insects, fungi, and the higher 


animals. 
Henry SCHMITZ. 


BRR 


Locomotive Sparks. By L. W. Wal- 
lace. Pp. 4; American Society of 
Mechanical Engineers. New York. 
May, 1928. 


This paper was read before the spring 
meeting of the American Society of 
Mechanical Engineers in May, 1928, at 
Pittsburgh. In it the author alleges that 
railroads are unduly blamed for fires 
along their rights of way, and gives data 
to show that locomotive sparks can be 
responsible for but few of the fires at- 
tributed to railroads in foresters’ classi- 
fications of fire causes. It is his belief 
that under the most favorable circum- 
stances it is very unlikely that a spark 
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of sufficient size and temperature ever 
reaches the ground in a condition to 
ignite even the most inflammable material 
beyond 65 feet from the center of the 
track. Because so many factors influence 
the distribution of sparks, the author be- 
lieves no one is justified in drawing any 
general conclusions from mere observa- 
tion. He cites locomotive and laboratory 
tests covering tens of thousands of obser- 
vations which he believes sufficient to 
lay down fundamental and incontrovert- 
ible laws on the behavior of locomotive 
sparks. He itemizes his observations as 
to high temperatures, spark temperatures, 
color as a basis of judging ignition prop- 
erties of sparks, atmospheric conditions, 
and character of coal. 

“So low is the temperature of a spark 
upon leaving the stack,”’ says the author, 
“and so rapidly does it cool, that con- 


ditions have to be extraordinarily favor- 


able for it to ignite any inflammable upon 
reaching the ground, and certainly it does 
not reach the ground in such a state as 
to ignite inflammables beyond 50 feet 
from the center of the track under high 
atmospheric temperatures.” 

Relative humidity, he says, “can be 
reduced from 60 to 25 per cent without 
any material effect upon the action of 
3/16-inch sparks, under constant con- 
ditions,’ and, “moisture content (of 
duff) is a more reliable index to the 
degree of inflammability than relative 
humidity, and hence should be given 
greater credence in litigation.” 

In closing, he quotes a former member 
of a State Supreme Court, to whom his 
results were referred, thus: ‘“‘ The rail- 
roads should see to it that the great work 
which has been done is continued. It is 
scientifically demonstrated that the much 
reviled spark has generally had nothing 
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_ to do in causing most of those fires al- 
leged to have been started by locomotive 


_ sparks. If this scientific work is con- 


tinued to its logical conclusion it would 
“be accepted in court as prima facie evi- 
dence as are weather reports and there- 
fore without the prerogative of the jury 
_ to pass arbitrary judgment.” 

EMANUEL FRitz. 


BRB 


The Abney Level Handbook. By H. 
A. Calkins and J. B. Yule. U. 8S. 
Forest Service (Unnumbered Bul- 
letin of U.S. D. A.), 1927. Pp. 44, 
Fig. 27, Tables 5. Government 
Printing Office. 


This is one of the most directly useful 
bulletins of the United States Forest 
Service. To the authors and their earlier 
colleagues goes much of the credit for im- 
proving the abney level and its use, a de- 
_ velopment that is unique in the art of 
land surveying. There is no mystery in 
this method but it is difficult for the for- 
estry recruit often to grasp it. The au- 
thors have succeeded in describing the 
use of the abney level and “ trailer ”’ tape 
in a most clear and concise manner. The 
clear and illuminating line cut figures de- 
serve special commendation. 

Chapter one is an introduction. Chap- 
ter two describes the abney level and 
topographic or “trailer” tape. Chapter 
three gives adjustments for the level. 
Chapter four gives uses, and chapter five 
gives tables for converting slope dis- 
tances to horizontal distances and tables 
of equivalents for the graduations of the 
abney limbs. Chapter four is the largest 
and most complete. Every step and pos- 
sibility in the use of an abney level is 
considered—the location of roads and 
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trails, measuring tree heights, topo- 
graphic surveys, field notes, and other 
important details. 

EMANUEL Fritz. 


BBR 


Atlas of the Commercial Woods of 
the United States. By H. P. 
Brown. Bulletin of New York 
State College of Forestry, Syracuse, 
New York; September, 1928; 
Volume 1, Number 4; pp. 66; 
pl. 60. 


This is a most unusual bulletin in the 
field of wood technology. There are 
only two pages of text, and these are in 
the form of a preface, and there is a two 
page index. Sixty pages are given up to 
half-tone plates of photomicrographs of 
the transverse sections of the principal 
commercial woods of this country. There 
is one plate on a page, each plate measur- 
ing about 44 x 64 inches. The plates 
themselves are of the negative type which 
makes the wood substance appear white 
on a black background; in other words, 
the cell openings appear as black shadows 
as they would appear when one looks at 
the end of a block of wood through a 
hand lens. The bulletin is thus solely 
an aggregation of reproductions of photo- 
micrographs with no text with each plate 
except a title. 

Such a bulletin is of the greatest as- 
sistance to the instructor in wood tech- 
nology or nature study, and of course 
also to the lumberman who is attempt- 
ing to learn the identification of species. 
Naturally, with each wood being repre- 
sented by only one plate, its range of 
differences cannot be covered, but with 
the exception of very few, the reviewer 
believes that the specimens represented 
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are quite typical of the general run of 
the species covered. Dr. Brown deserves 
the thanks of wood technologists and 
others interested in wood for the publica- 
tion of the valuable photomicrographs 
that he has assembled over a long period 


of time. Incidentally, the printing is on. 


excellent paper, giving each plate con- 
siderable artistic merit, and as one runs 
over the pages one is impressed with the 
artistic possibilities of such enlarged 
photographs as backgrounds for adver- 
tising matter or other art use. 
EMANUEL FRITz. 


BRS 


Standards and Specifications in the 
Wood-Using Industries. Bureau 
of Standards, Miscellaneous Publi- 
cations No. 79. Pp. 340, fig. 
145. Government Printing Office, 
Washington, D. C., 1927. 


“This volume represents the first at- 
tempt on the part of the Department of 
Commerce to collect and publish the sub- 
stance of the standards and specifications 
in the wood-using industries formulated 
by the national technical societies, the 
trade associations having national recog- 
nition, or other organizations which speak 
for industry or with the authority of 
the Federal Government as a whole.” 
This is therefore a most useful publi- 
cation, despite the fact that some of the 
standards and specifications are often 
disregarded by the members of the agen- 
cies promulgating them, and that some 
are still in dispute or a state of change. 

There are several parts. In the first 
are presented standards and specifications 
for timber and other unmanufactured 
or partly manufactured wood such as 
specifications for cross ties, posts, poles, 
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piling, lath, and shingles, and specifica- 
tions for preservatives and preservative 
treatments of wood. In the second part 
are grading rules of lumber associations 
and other organizations for grading lum- 
ber for building and factory use includ- 
ing, of course, the “ worked” items— 
flooring, ceiling, moldings, siding, and 
others, as well as structural timbers and 
special stock. Part three gives specifica- 
tions for manufactures of wood—bar- 
rels, boxes, baskets, millwork, tanks, 
implement handles, ladders, and others. 


The fourth part gives specifications for — 


wood furniture, largely government 
specifications. The next part deals with 
specifications for various types of paper 
and paper products except printed matter. 

Not in giving a historical summary 
of the lumber standardization movement, 
but rather in showing the present status 
of that movement (standardization), 
and emphasizing the degree of success al- 
ready attained by the industry in unify- 
ing its grading rules and conforming to 
the dimensional standards set up within 
the industry itself, resides the value of 
the compilation presented in this volume. 

EMANUEL FRITZ. 
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Defects in Timber Caused by In- 
sects. By Thomas E. Snyder, Bu- 
reau of Entomology. U. S. D. A. 
Department Bulletin No. 1490. Pp. 
46; Fig. 45. Government Printing 
Office, Washington, D. C. July, 
1927. 


Lumbermen and wood using industries 
are showing an increasing and more intel- 
ligent interest in controlling the damage 
done by insects to lumber or lumber 
products. Mr. Snyder’s bulletin is there- 


a 


A 


bee 


fore a very timely one. It is in a semi- 
technical style and describes the defects 
caused by insects, names the insects likely 
_ responsible for the damage, and suggests 
methods of control. By means of a large 
number of excellent half-tones the vari- 
f ous types of insect damages are made 
| recognizable. Description and classifica- 
tion of insect-caused defects is according 
| to the character of the insect galleries 
-and consequent effects. The principal 
“types are pinholes, grub holes, and pow- 
der post. These are again classified and 
described according to whether or not 
they were caused before or after felling 
or by the particular class of insect re- 
sponsible. The space allotted each type 
‘of defect is necessarily brief but many 
| references are given from which one may 
obtain further data. 

; EMANUEL FRITz. 


BRB 


Some Commercial Softwoods of 
British Columbia; Their Me- 
chanical and Physical Prop- 
erties. By T. A. McElhanney and 
Re--5. Perry. . Forest ~ Products 
Service (Canada) Bulletin No. 78. 
Pp. 44, Fig. 16, Diag. 5, Tables 11. 
King’s Printer, Ottawa, 1927. 


The object of this bulletin is “ to pro- 
vide reliable data on some of the prin- 
! cipal commercial timbers of British Co- 
{ lumbia for the information of architects, 
engineers, contractors, wood-working 
plants, corporations, and others who re- 
\quire detailed information regarding 
these timbers and a means of comparing 

their respective properties.” The bulle- 
tin is of interest in the United States be- 


cause the timbers considered occur in 
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both countries. The authors wisely call 
attention to the great variation in samples 
of the wood of a tree species and warn 
the reader that “the figures given may 
be somewhat altered when a larger and 
more completely representative number 
of shipments has been tested.” Eight 
species are dealt with, and the number 
of trees represented in the samples tested 
varies from six in the case of amabilis fir 
to twenty-one for western hemlock (no 
figures given for red cedar). For certain 
species, Douglas fir for example, in which 
the variation is so wide, a very large num- 
ber of trees should be represented, in 
fact even then a species average would 
be highly deceptive. Such an average 
would give too low values for material 
specially selected for structural purposes 
and would give an erroneous conclusion 
concerning that material which, because 
of its softness and lighter weight, is use- 
ful principally for interior trim. Such a 
wood in the opinion of the reviewer, 
should be divided into classes based upon 
density irrespective of regional source. It 
is notable in the author’s summary table 
of strength property that a species aver- 
age is not given for Douglas fir. 

This Canadian bulletin matches the 
somewhat similar bulletin of the United 
States Forest Service in strength data 
given but the presentation of the fewer 
species is more helpfully arranged. ‘here 
is the usual general consideration of me- 
chanical and physical properties and a 
glossary of terms, the latter comprehen- 
sive but concise and clear. Under “ Tests 
Conducted and Results Obtained’”’ the 
test for each major property is described, 
and the data for all eight species given in 
a separate table, along with drawings il- 
lustrating the character of the test. 
These separate tables make reference 
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simpler. Following them, come disserta- 
tions on the relation between strength 
and moisture content, and the graphical 
representation of comparative results. 
Each species is given separate description 
as to distribution, wood _ structure, 
strength, durability, and uses. Each 
wood is also illustrated with a half-tone 
reproduction of photographs of edge 
grain, flat grain, cross section, and speci- 
men knots. The samples selected for 
photographing are particularly typical 
and it is not difficult at all to recognize 
the species from the pictures of their 
typical grain. 

Because of the great variety of the 
wood of Douglas fir, its description 
might have been more detailed to ac- 
quaint engineers and architects with its 
types and some of its properties to be 
guarded against, and to give them a basis 
for a more intelligent estimate of the 
usefulness and application of this versa- 
tile, though if incorrectly used trouble- 
some, wood. 

A large folded insert gives a summary 
in table form of the comparative strength 
values of the eight British Columbia 
woods reported upon. 

EMANUEL FRITZ. 
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Forest Fire Insurance in Suomi 
(Finland). By T. W. Paavonen. 
Silva Fennica No. 4, pp. 71-76, 
Helsinki, 1927. 


Finland, which has a private forest 
area of 32,800,000 acres, has 16.4 per 
cent of it protected by forest fire insur- 
ance written in two mutual companies. 
In 1916 there was only 7.1 per cent of 
the insurable area insured. Both young 
and old forests can be insured at full 
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value. The insurance coverage also in-_ 
cludes felled timber up to 25 per cent of 
the total volume of timber on the prop- 
erty. Soil fertility can be insured up to 
50 per cent of its value. 

The fire hazard varies considerably, at 
ten year average showing that .35 per 
cent of the insured area is burned over 
annually. However, it varies from as 
low.as .OI per cent to 1.35 per cent of 
the area. The annual premium on a five- 
year policy varies from about 124 cents 
per hundred to less than 8 cents per | 
hundred, depending on the hazard, In 
addition, a membership fee of 5 cents a 
hundred is charged once and the owner 
is subject to an assessment of three times 
his annual premium. It has never been 
necessary to levy such an assessment. 

P. A. Herpert 
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Studier over Skogsproduktion a 
nagra avdikade torvmarker 
inom  Véiasterbottenskustland. 
(A study of Forest Production on 
Some Drained Peat Soils in the Vas- 
terbotten Coastland.) By Paul Bér- 


jeson. Svenska Skogsvardsforenin- 
gens Tidskrift, No. 2, 1927, pp. 
273-332. 


A criticism often heard of studies made 
on the increased growth rate in swamp 
forests after drainage is that the data ob- 
tained cover only a few years following 
drainage. No assurance is thus given that 
the oftentimes phenomenal increased 
growth rate found will continue for any 
appreciable length of time. 

In this Swedish investigation are given 
measurements on 16 sample plots repre- 
senting the average growth conditions on 


8 scattered tracts which were drained by 
private companies over 20 years ago to 
increase the forest producing capacity of 
their land. One large lumber company 
- interested i in improving its forests has in- 
_ vested almost $170,000 during the past 
_ 25 years to dig 10,000 miles of new ditch, 
_ clean out 180 miles of old ditch, and clean 
110 miles of creek-beds. The Swedish 
government also goes in for forest drain- 
_ age. During the period 1875-1920, more 
* than a million dollars has been spent for 
drainage purposes on the national forests. 
__ The present study deals with areas ly- 
ing in the south part of the northernmost 
third of Sweden. Their location on a 
coastal plain gives them an elevation of 
about 60 feet above sea-level. Before 
drainage most of the areas bore at least a 
scattered stand of trees, chiefly pine. A 
© few were treeless. The peat is generally 
2 feet deep (1 to 10 feet range), resting 
on fine sand bottoms. 

Method of Investigation. Quarter- 
acre sample plots were laid out in 
stands which were typical of the swamp 
area rather than in those showing the 
best results obtained by the ditching. 
The following data were recorded for 
each plot: 

Plot No. 

Location 

Area (usually about a quarter acre) 

Distance from ditch 

Topography 

Year of ditching 

Character of area and age of stand at time 
of ditching 

Soil moisture 
open) 

Peat profile 

/) Present surface vegetation 

i Present appearance and age of stand 

( Density of stocking (in tenths) 

Estimating the stand—100% cruise of all 

trees 2 cm. D. B. H. and over, kept by 4 

cm. classes. By boring every third or 


5 


(fresh, moist, compact, or 
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sometimes fifth tree, the D. B. H. for a 
period ten years before ditching and two 
ten-year periods after were obtained. The 
present age, height, and form point for 
these trees were also determined. Since 
time and the permanence of the sample 
plots did not permit cutting the sample 
trees down to get the various periodic 
heights and form points of each sample 
tree, curves of height over D. B. H. and 
form point over D. B. H. were made of 
the present values and the periodic values 
read from these. The investigator admits 
the error introduced but believes that the 
excess due to height acceleration may be 
compensated for by loss in form factor. 

Effect of ditching. Example: Through ditch- 
ing, an unproductive marsh has been 
changed in twenty years to site IV (eight 
sites used). To express this in volume, the 
wood producing capacity of the soil has 
been raised from a fifth of a cord per 
acre per year to one cord per acre per 
year during the last twenty years. 


Site With © such 
unevenness of height and age as usually 
is found in swamp forests, the judging 
of the site is a difficult problem. The 
following method was found to indicate 
the site satisfactorily. Since the volume 
increment per cent for definite age classes 
has already been found to be practically 
the same for all sites, it was thought jus- 


Determination. 


tifiable to use the volume increment per 
cent in this problem as a guide for deter- 
mining a so-called “ management” age 
for each swamp stand. This is because 
the actual age of a swamp stand is gen- 
erally greater than a stand of similar 
volume which has grown under less 
swampy (more favorable) conditions. 
By computing the volume increment per 
cent for each stand, the actual age of the 
stand can then be decreased to a manage- 
ment age which is taken from a curve 
“volume increment per cent over age” 
already worked out for all sites. 
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With the management age deter- 
mined, the stand can be compared with 
existing empirical tables of yield for 
judging the site through the mean an- 
nual increment. (Site class in several 
cases modified by judgment.) 

Results. In the following table are 
summarized the facts concerning the 
sixteen plots: 


It is of interest to note the account of 
E. Haglund, a swamp ecologist, on this ; 
region which he visited fifteen years be- 
fore the forester, P. Bérjeson, made the 
present study. (‘Some observations i 
upon the forest growth on drained — 
swamps in Vasterbotten,” by E. Hag- 
lund. Svenska Mosskulturforeningens — 


Tidskrift, Vol. 25, 1911.) Haglund ~ 


Mean annual Site 
increment (8 sites used) 
Age Year Cords per acre 
Plot — a" of Before After 
No. Actual Met. drainage Before After drainage drainage 
Pine 
R-r 80 45 1904 1/9 3/4 VIII IV-V 
2 88 Ses 1906 1/50 1/10 Heath Moor Improved 
3 36 30 1906 1/25 3/5 sf ss Vv 
4 50 30 1906 1/30 9/10 ss xs IV 
5 66 45 1907 1/7 3/5 Vill Vv 
6 71 50 1906-7 1/10 9/10 Heath Moor IV 
7 85 40 1905 1/12 1 1/4 “ Ss IlI-IV 
8 62 45 1905 1/11 1/2 us ss IV 
9 135 70 1907 1/1 4/10 ce Vv 
10 105 60 1905 1/8 3/5 Moor Vv 
IL 56 45 1862 Avie 1 1/4 Treeless Moor III-IV_ 
12 81 60 1903-9 1/5 4/5 VIII IV 
A 63 40 I9II 1/18 9/10 Heath Moor III-IV 
H-1 32 30 1887 2 Treeless Marsh II 
Spruce , 
2 50 40 1904. 1/7 1 1/4 Moor III-IV 
S$ 83 40 1907-8 1/10 I Heath Moor III 


In all except two of the sixteen plots, 
one can state that the soil has not yet 
reached the optimum productive ability 
which it will in the course of time, pro- 
vided the ditches are kept in order. The 
site will probably be raised another class 
on most of the plots. 


was impressed with the amount of money 
being invested in drainage here, yet he 
felt confident from the appearance of the 
earliest ditched areas, that the undertak- 
ing would be successful. The present 
study confirms this. 


James L. AVERELL. 
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THE YOUNGER GENERATION SPEAKS 


The editorial and articles on forest educa- 
tion in the JouRNAL oF Forestry for March, 
_ 1927, precipitated an animated and at times 
- somewhat heated discussion of the forest 
_ schools and their product. Now that the 
heat of these discussions has largely abated, 
_ the following statements, both of which were 

“prepared some time ago, can perhaps be 
printed as representing the reaction of two of 
_ the “younger generation” without danger of 
_ adding fuel to the flames.—Epiror. 


ONE YOUTH’S REACTION 


The discussion of the problem of 
forest education owes its inception, I 
" take it, to a dissatisfaction among certain 
members of the profession with the qual- 
ity of recent graduates of forest schools. 
The younger generation of foresters is in- 
competent, is the charge; the blame is 
laid primarily at the feet of the forest 
schools. 
_ Asarecent graduate of a forest school, 
I agree neither with the tone, approach, 
nor logic of the discussion so far ad- 
vanced. In the first place, the supposition 
that present forest school graduates are 
not well-grounded is poorly supported. 
In the face of the great strides made in 
forest education during the past two dec- 
ades, it is not to be accepted casually 
that the present graduates of forest 
schools go out with less training than 
those of twenty years ago. Judged by 
specialists with ten or more years’ exper- 
ience in their respective lines, the train- 
ing of the forest school graduate is indeed 
superficial, and considering the ramifi- 
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cations of the science of forestry no more 
than a comparatively superficial knowl- 
edge is to be expected of two years’ in- 
tensive training. That the training of 
foresters leaves much to be desired is not 
to be denied, but that, in comparison with 
any past group, or any similar group at 
the- present time, foresters receive less 
and poorer school training is a premise 
not supported by the facts. 

The attack on the quality of the men 
holding the chairs of torestry in our 
schools is, in my opinion, unwarranted. 
Teaching to the forester holds not only 
an opportunity for settled life which is 
so often lacking in the non-teaching sec- 
tion of the profession, but it offers also 
remuneration which compares very fa- 
vorably with that obtained in other lines 
of forestry work. As a result the forestry 
schools should have, and actually have, 
received the pick of the profession and 
not its dregs, as has been intimated. 
Compare from every standpoint the fac- 
ulties of our leading forest schools and 
they measure up and over the rank and 
file of the profession. Or compare the 
teachers of forestry and their standing 
within the profession with the teachers 
in any other profession and their stand- 
ing in their respective professions, and 
the only conclusion which may be drawn 
will be that forestry is particularly for- 
tunate in obtaining the services of so 
many outstanding professional members 
to train the oncoming youth. If forestry 
graduates are receiving inadequate train- 
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ing the reason lies, primarily, in the un- 
derdevelopment of the forestry sciences 
and not in the character, experience, or 
training of the teachers. 

I believe that the critics are headed in 
the wrong direction. They find fault 
with the training of the men while in 
reality their criticism is of the person- 
ality, ambition, and stamina of the men 
who stick. Forest schools can train only 
those who apply at their doors and they 
cannot pick and choose among the ap- 
plicants; they can neither remake weakly 
souls nor instill in them a superior spirit ; 
they may send out good men but they 
cannot guarantee that they will remain 
in the profession. That is up to the 
profession, and the opportunities which 
the profession affords. No one expects 
a worker of clay to impart to his product 
the properties of steel; no more can the 
forestry teacher from weak material turn 
out a strong product. 

Verily, conditions have changed and 
the only change has not been in the atti- 
tude of mind of the American youth. 
That, in fact, has very little to do with 
it. Men enter forestry (or any other 
profession) because to them it offers more 
than any other line of work. They stay 
in it so long as it makes good its offer, 
and no longer. In 1906 a young forester 
could look forward to a responsible po- 
sition in four or five years, carrying with 
it not only a respectable salary for those 
times, but, more than this, responsibility, 
trust, and a feeling of success. The youth 
of then are now middle-aged, and, 
middle-aged, have lost their trust in 
youth. Now these one time supervisors at 
twenty-five years, state foresters at thirty, 
look, with distrust, at the honest attempts 
of young men to rise rapidly. The young 
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forester of today must down his ambition, 
forget his dreams, and settle down to 
years of uninteresting routine, serving 
his allotted run of years, until age gives 
him sense and the right to step upward. 
And why so—because there is no demand 


ee ee 


for men, no jobs to fill? No, we are 
assured of the steady clamor for more © 
good men. But responsible foresters of — 
today must have age and its mellowing © 


influence. Forget the yesteryear when 
beardless boys made policies that stand 
and have stood for so much. This is 
another day; men are no longer what 
they were. 

“ But,” I hear a voice, “ the forestry 
profession is expanding mightily, and 
even if the condition you speak of is true, 
the new jobs which are daily becoming 
available certainly offer many wonderful 
opportunities.” Yes, there is a good de- 
mand, but an overabundant supply. The 
forestry profession can absorb only a 
small percentage of the graduating classes 
and with the desire for jobs and the com- 
petition so great, the young forester feels 
little of this development. ‘‘ But,” con- 
tinues the voice, “surely you will not 
deny that the profession and the men in 
the profession give young foresters every 
opportunity in their power.” In return 
I say, “Sir, that may be true, and I 
really cannot judge, but this thought oc- 
curs to me: are you, by any chance, the 
man who referred to the young, guileless, 
thirsty, anxious, nervous men, on their 
first jobs, as rotten? ”’ 

The forestry profession has lost its 
trust in youth. The responsible jobs are 
not filled by young men, but by older 
men often of no forestry training, and 
frequently men who have been tried once 
and were found wanting. Up until a few 
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if 
ia years ago a distinctly youthful profession, 


the reaction has now set in. A forester 
must be a graybeard to rise. For proof 
look to the policy of the federal forest 
service in placing young graduates of 
_ forest schools in sub-ranger and ranger 
positions for several years, and officially 
encouraging them to remain there. A 
fine ducking for lofty ambition! Would 
your present high officials have stood it 
out? Perhaps, and then again, perhaps 
not! Remember, no _ exceptions—the 
_ grind for all youngsters. 
-- Aman from whom little is expected is 
liable to produce little, a man whose 
responsibilities are few cannot react to 
do big things. A young forester sees him- 
self not only as a forester but as a man 
with a mark to make in life, comparing 
- himself always to men in other walks of 
E life. If he is worth his salt, he is bound 
_ to resent a position where his chances to 
advance rapidly are minute and where his 
superiors look unfavorably on a natural 
desire to rise and get ahead. And they 
j do resent it! They resent it to the loss 
| of the profession. Most of the better men 
coming out of forest schools are leaving 
forestry. At least the better men coming 
out of one forest school are leaving 
forestry, if one young man can judge 
another or trust the judgment of a 
teacher; going into other lines of work 
where remuneration and even opportuni- 
ties for public service are greater. The 
older men do not, perhaps, realize this; 
the younger men as a whole do, because 
they know their classmates and follow 
their fortunes. 

Two men in particular come to my 
| mind. Both rose to high positions in the 
4 Army during the war. Subsequently they 
| studied forestry, became leading students, 


and entered the profession. Two years in 
minor positions with few responsibilities 
were enough. Both are now out of 
forestry. 

If forestry wants the slow-plodding 
type of man it should follow its present 
method of handling its youth. If, how- 
ever, it wants the keen, exceptional, 
quick-to-think and quick-to-do-type, 
which once characterized the ranks of the 
profession, it must give equal opportuni- 
ties for the exceptional man to do his 
stuff, to rise, to stick. 

Speaking for myself I am fairly well 
satisfied with my contemporaries. I am, 
from my narrow horizon, watching two 
exceptional young men who, in all other 
ways but one, are perfectly normal. In 
just one way they are different; they are 
“hipped ” on forestry. That’s why they 
stick. There are others too, and in that 
failing rests the future of the profession. 
If they weren’t off on the subject they 
would quit today. But to return to these 
two; being queer on forestry they will 
stick it out, and in ten or fifteen or 
twenty years they will get their heads 
above the mob, and then watch them! 
Barring untimely death I firmly believe 
that they will do as much in forestry 
during the next twenty years as any other 
individual has in the past. 

I would like to quote you a parable. 
A man had an uneven-aged woodlot of 
good species and sound seedling origin. 
His older age classes were approaching 
maturity and their crowns were all about 
even with only here and there an out- 
standing tree. He had hacked around 
here and there, taking out dead wood 
and dying trees, but he had never given 
the wood a real honest-to-goodness im- 
provement cutting. One day he visited 
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his woodlot and pausing he began to ob- 
serve, and, observing, he became dissatis- 
fied with his younger trees. They really 
didn’t look thrifty. It bothered him ex- 
ceedingly. Quoth he, “‘ I have a woodlot 
now, a fairly good woodlot, in all, with 
some mighty fine specimens which I am 
proud of, but, prithee, if my young stock 
is poor, what of the morrow?” And he 
pondered, and, pondering, he considered 
the seed from which the stock had sprung 
to find the reason for his poor, sickly, 
rotten-appearing saplings. He got no- 
where there, however, because he soon 
decided that they couldn’t have inherited 
their weakness, for they were of the self- 
same species and strain as the older trees. 
Then he considered the soil, but con- 
sidering, he said, “ The soil must be all 
right because in this same soil my pride, 
the older trees, started, received their 
early nourishment, and_ thenceforth 
flourished.”’ And then the old fellow was 
in a quandary, for, you see, he wasn’t 
much of a forester and out of his sphere, 
as it were. he more he looked at the 
young trees the more perplexed he be- 
came that they should be so listless look- 
ing, so sallow. Finally, he was about to 
give it up when his eyes glanced higher, 
and, glancing, he was struck with some- 
thing which he had never seen before. 
Taking his older trees, he saw that they 
were, in general, good and so hitherto he 
had considered them all good. But now 
considering them more closely, as indi- 
viduals, he noticed that some were weak 
and deformed and some were poor speci- 
mens, and that as a whole they were quite 
thick, too thick perhaps for the good of 
those underneath. There were also some 
of a different species, and they all con- 
spired, thoughtlessly (for trees don’t 
think, you know) to keep the light from 
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the ground beneath. Slowly upon the 
owner’s mind came an idea, and being 
a man of action he grabbed his axe and_ 
began a good, old-fashioned improvement | 
cutting in the woodlot. He took out the 
defective trees and put them to use on 
his farm. He thinned out the older trees’ 
and let the light down beneath. Being 
an economist, he didn’t care much for the 
feelings of the older, defective trees but 

slashed away. The young trees responded 
well and before long by careful thinning 

and good care his young trees came 

through nicely, filled in the gaps, and he 

had a fine healthy woods with both the 

young and the middle-aged developing 

well together. He managed his forest on 

the selective system, as best suited to the 

species and conditions, and even when 

the middle-aged trees grew old and were 

removed he had plenty to take their 

place. In fact, by use of the axe, coupled 

with some common sense, he soon had a 

fairly good example of the selection 

forest. ‘The seedlings were all right in 

the beginning, they had received a good 

start, but they had lacked light. 

Young foresters need more education, 
more training, but more than all else 
they need a chance; they need light from 
from above. Give it to them and they 
will respond. Age has no corner on the 
ability to think—the Man who left the 
greatest impression on our life lived just 
thirty-three years. 

Now, to sum up my wandering obser- 
vations. It has been said that the younger 
men are weak, are failing, and that, ob- 
viously, the forest schools are to blame. 
Not at all, say I, but the profession and 
the policies controlling the profession. 
The forestry directors, some short time 
ago, decided that we must have better 
grounded men. Thrust them into the 


_ and they should emerge satisfactorily 
g dirty. ‘That was the idea. The better 
_ grade of young men didn’t mind starting 
Bs -at the ground level, but they resented be- 
ing buried! They quit! Those remain- 
_ ing were somewhat poorer. Youth is 
rotten says the profession. You can’t 
trust them. The forest schools are no 
good, that must be the reason. 

If there is a problem in the future 

- generation of foresters I do not believe 
_ that the remedy lies in classifying or 
revolutionizing the forest schools. I 
would suggest another. Heap on the 
shoulders of the young men all the 
responsibility which they can bear. That 
was the old system and it was a pretty 
good one. Some men will react poorly 
under such treatment, because, unfor- 
tunately, there are weaklings. These men 
will be forced into jobs of little respon- 
sibility and will be satisfied to stay there. 
_The greater number of young men will 
expand and develop, and as they expand 
and develop the shoulders of these young 
men should be burdened with increasing 


i, earth for the first ten or twelve years 
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responsibility, even if it is necessary to 
discharge older but less capable employees 
to do it. In this way and only in this 
way will forestry retain and develop its 
better men. 

Can forestry follow such a policy? At 
least the forestry directors can look at 
young foresters not as a class but as in- 
dividuals, each individual closely con- 
cerned with his individual development. 
They can correct the present mistaken 
idea that preliminary training of a for- 
ester necessitates long years in irrespon- 
sible positions where he will have no use 
for his technical training, and where he 
will probably go stale. They can do that, 
if they will. They cannot hope, however, 
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to solve the main problem, the problem 
of state and federal employment, with its 
ungrateful master, poor pay, haven for 
the useless, and other phases, a problem 
facing every form of governmental 
activity. 

There is a solution, however. That 
solution lies in the development of pri- 
vate forestry. Private enterprise respects 
ability and relegates ineptitude to its 
proper place. Private forestry will make 
forestry a true profession. With private 
forestry employing ten men to one em- 
ployed by governmental agencies, this 
problem of attracting and holding the 
best type of manhood will fade. 

JoHN R. Curry. 


FOREST SCHOOLS AND RECENT 
GRADUATES 


Constant dripping of water wears 
away the hardest granite. Attacks upon 
the younger generation’s flippancy and 
lack of morals have now been turned to 
the lack of professional ability of recent 
forestry graduates and the failure of the 
forest schools to develop finished prod- 
ucts. Youth merely shrugs his shoulders 
and goes serenely on his way. 

That something radically wrong with 
the profession exists no sane man can 
deny. That it is mostly because of the 
forest schools and lack of mentality in 
their graduates the writer will not per- 
mit to go unchallenged. 

The writer does not belong to “ the 
few hair-brained enthusiasts that stormed 
the doors of the first forest schools.” 
Neither is he a very recent graduate, 
as it is eleven years since his senior class 
walked out of the lecture room to for- 
sake the intricate mazes of 1. op.. for 
those of the ballistic paths of trajectories. 
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In the decade that has passed he has 
achieved neither fame in his profession 
nor additional degrees other than the 
simple bachelor’s degree awarded in ab- 
sentia while in the service. Perhaps he 
is the most unknown member of the 
Society ; most certainly he has had no ex- 
perience in the practice of scientific for- 
estry, being engaged in the logging end 
of the utilization game. However, with 
the nonchalance of the A. E. F. he views 
with suspicion all criticisms of youth 
and knows from experience that all that 
is European is not perfect. 

The first forest schools in this country 
naturally had to be built on the exper- 
ience of Europe, but alas they have con- 
tinued to a great degree to follow along 
the same line. ‘These “ hair-brained ” 
enthusiasts graduated in the course of 
time and were quickly assimilated into 
the newly founded schools and the fed- 
eral and state services. Personnel was 
scarce and new positions were constantly 
being created. Appropriations were 
meager, but these same enthusiasts had 
the opportunity (very scarce today) to 
head departments, or at least divisions of 
departments, and to experiment at the 
cost of the tax-payers. Can they today 
look back and say that their opportunity 
was used to the limit? Have they in the 
light of retrospect given the newer gen- 
eration all that they might have? Would 
the present antagonism (it still exists) 
of the lumber operators to the forestry 
movement be alive if the enthusiasts had 
had a little tolerance and sympathy when 
they first began to tighten the screws 
and endeavored to secure a protective 
attitude towards the forests? Were not 
they carried away with their new found 
authority and the love of their calling 
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so much as to forget that old habits are 
hard to change and all things are feared 
that are not understood? Did not these 


self-same enthusiasts make mistakes that — 


history records and that today appear 
inexcusable? 

There are not too many forest schools 
nor too many graduates. If the schools 
have not risen to the height that they 


should, and we all must admit that this 


is true, the fault lies not entirely with 
their faculties, nor the recent graduates, 
but with the older alumni and the leaders 
in the profession. What help have they 
given? 

The comparison of forestry to engi- 
neering or law is not just. Engineering 
is a basic science. Law has been de- 
veloped through the ages. —The engineer 
knows today, tomorrow, and forever that 
3.1416 multiplied by the diameter equals 
the circumference of the circle; that in 
Alaska, Madagascar, and Afghanistan 
mass times the velocity gives momentum ; 
that in summer or winter the smaller the 
angle the closer the sine and tangent 
approach one another. 

What in forestry can be compared to 
these immutable laws of engineering? 
Broadcast burning in the Douglas fir 
region is best for germination. Fir will 
not germinate successfully on any but 
the bare mineral soil. Light burning in 
the western yellow pine region is disas- 
trous, and recently it has been proven 
that light burning in the longleaf pine 
region is beneficial. What was the dogma 
twenty years ago and even ten in respect 
to burning? 

Let the enthusiasts select any ten for- 
esters and have them submit a treatise 
on forestry, or give ten questions and 
answers to some of the problems that 


confront the profession today. If there 
__ is not connivance and collusion, who will 
_ admit that even the majority will agree? 
The fountain can rise no higher than its 
_. source. Give us leadership worthy of the 
_ mame and the younger graduates will 
follow. 
It is true that the schools harp on en- 
-rollment too much. However, appropri- 
ations are based on enrollment and quan- 
_ tity production invariably produces some 
quality. The writer does not believe four 
_ years is sufficient to gain an education in 
forestry, but it is hard to keep young 
men in school longer. He thinks that a 
year after graduation or even two work- 
ing at some phase of the game and then 
taking two or three years at a different 
institution preparing for a higher degree 
is the goal we should seek. Perhaps a 
year of six months in the class room and 
| six months in the field for six years would 
be even better. However, that is some- 
thing that time alone can evolve. Rest 
assured that the forest schools will keep 
pace with the profession. 
None of the enthusiasts value silvi- 
culture, protection, 
more than the writer. 


and management 

None had more 
painstaking teachers who put their life 
into their work and left an imprint that 
time cannot mar on their scholars. Yet 
‘the writer is old enough to have a mind 
of his own. He no longer respects opin- 
ions because the owner is gray-haired and 
has long been at the helm. He sees the 
profession’s mistakes, and although not 
capable of rectifying them he has con- 
fidence in the youth of today and in the 
schools. As time goes on and the en- 
thusiasts retire, European methods will 
be forgotten, new leaders will arise un- 
hampered by mistakes of their predeces- 
sors, and twenty-five years hence the pro- 
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fession will not be asking itself, “ What 
is wrong?” but will be attempting to 
remedy the evils it finds. 

The writer hopes that when that time 
comes, and the foresters of his generation 
look back on their own mistakes and 
negligence, they will not try to sidestep 
the issue and blame the men who taught 
them and gave them that rare love of the 
profession that even today in spite of the 
failure of the recognized leaders to pro- 
duce a practicable working plan for the 
forests, still goes serenely on cleaving to 
the ideal that was lighted in the class 
rooms and camp fires of long ago. Youth 
always carries on. 


WiuuiaMm J. O’NEIL. 
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INTERNATIONAL CONGRESS OF FOREST 
EXPERIMENT STATIONS 


An International Congress of Forest 
Experiment Stations will be held at 
Stockholm, from July 22-27, 1929, under 
the auspices of the Swedish Government 
and the Swedish Institute of Experi- 
mental Forestry. American foresters en- 
gaged in research are cordially invited to 
attend. 

The present Congress is the outgrowth 
of the International Union of Forest 
Experiment Stations established at Bad- 
enweiler in 1891, under the name of 
“Tnternationaler Verband  forstlicher 
Versuchsanstalten,” or “ L’Union inter- 
nationale des stations de recherches for- 
estieres.” The function of the union was 
to discuss at international meetings and 
conferences questions of importance in 
the work of forest research, to facilitate 
the exchange of scientific ideas between 
the different institutes, and, wherever 
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possible, to work out standard methods 
for the carrying out of forest investi- 
gations. 

The last meeting of the Association, 
the sixth so far held, took place at Brus- 
sels in 1910. Delegates from 24 different 
countries, including the United States, 
attended this conference, and it was re- 
solved that the next meeting should be 
held in Hungary in 1914. The Great 
War however intervened, with the result 
that the International Union of Forest 
Experiment Stations has not had a gen- 
eral meeting since the Brussels conference 
of 1910, 

Immediately before the International 
Forestry Congress at Rome in 1926, 
however, a small conference was held in 
Zurich, to which were invited representa- 
tives of experiment stations in Denmark, 
Finland, France, Germany, Norway, 
Sweden, Switzerland, and the United 
States. At this meeting it was resolved, 
among other things, to revive the Inter- 
national Union of Forest Experiment 
Stations. The Director of the Swedish 
Institute of Experimental Forestry was 
elected President of the Association and 
was commissioned to summon a congress 
at Stockholm in 1928 or 1929. During 
the Congress in Rome the matter was 
further discussed and keen sympathy with 
the idea of a Congress of Forestry Ex- 
periment Stations in Stockholm was ex- 
pressed in several quarters, as for in- 
stance by delegates from the countries 
represented at Ziirich, as well as by 
England, Holland, Italy, Yugo-Slavia, 
Poland, and Czechoslovakia. 

The Congress will be opened in Stock- 
holm in the College of Forestry on Mon- 
day, July 22, 1929, and will continue 
until July 27. The preliminary program 
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includes the following subjects for dis~_ 


cussion : 


Reorganization of the International 


Union of Forest Experiment Stations 


i 


and the adoption of rules whereby it — 


shall be governed. 

Arrangement for an international bib- 
liography of forestry. 

Discussion on the question of the 
standardization of measuring methods. 
and the investigation of experimental 
plots. 


7 
; 


Discussion on methods and termin- 
ology in the sphere of forestry soil science. 


Addresses describing the progress of 
silvicultural research. 


Prior to the Congress a trip through 


southern and central Sweden will be ar- 
ranged, lasting about a week, and after 
the Congress there will likewise be a 
week’s excursion 
The purpose of the excursions is to 
demonstrate the different forest regions 
in Sweden and the silvicultural methods 
employed therein, and also the Experi- 
mental Institute’s scientific field work. 
During the Congress there will also be 
short excursions to forests in the vicinity 
of Stockholm. 

Correspondence concerning the Con- 
gress should be addressed to Prof. Henrik 
Hesselman, Statens Skogsférsdksanstalt, 
Experimentalfaltet, Sweden. 
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“BERLIN GREEN WEEK,” 1929 


The annual agricultural exposition 
known as the “ Berlin Green Week” 
will be held in the German capital for 
the fourth time from January 26 to 
February 3, 1929. The exposition, which 
will be of a comprehensive character, 
will comprise departments devoted to 


in northern Sweden. 


4 forestry, rural housekeeping, poultry, and 


id bee-culture. 


Coincident with it will be 


_ the German Hunting Exhibition, the 
-- International Marksmen’s 


iar 


Exhibition, 
and an exhibition covering “ Fishing and 
_ Angling Sports,” the latter terminating 
' February 10. The whole will occupy a 
space, indoors and out, of about 42,000 


_ square meters. 


The forestry portion of the exposition 
was a special center of attraction this 
_ year and is believed to have furthered 
materially the objective of making the 
work of the forester and the economic 
value of the forests of the country more 
widely known to the German people. 

While particulars respecting the fores- 
try exhibit for 1929 are not as yet at 
hand, it is anticipated that it will exceed, 
in extent and interest, the display of the 
previous year. 
the exposition 


Inquiries regarding 


| should be addressed to Ausstellungs-, 


Messe- und Fremdenverkehrs-amt der 
Stadt Berlin, 23 K6nigin Elisabeth 
Strasse, Berlin-Charlottenburg. 
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TRENDS OF PuLPwoop PrRicEs IN New 
ENGLAND 


The f. o. b. mill prices of rough and 
peeled spruce pulpwood in New England 
between 1921 and the present are shown 
in the following table for each quarter. 
These prices are taken from the statistics 
gathered in past years by the Woodlands 
Section of the American Paper and Pulp 
Association. The yearly averages have 
changed but little during this period. 
The rather wide quarterly variations 
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seem to compensate during the course of 
the year. E 


SPRUCE PULPWwoop Prices, F. O. B. MILL, 
NEw ENGLAND, 1921-1928 


Date Rough Peeled 
1928—1st Quarter ........ $15.25 $18.04 
2do Quarter... a. ts 14.47 18.12 
1926—1st Quarter ........ $15.10 $18.31 
2d*Quarter ia 080-2 14.13 17.78 

ad, Quarter. <.jo0-)-7 15.58 18.19 
Average sen. c one $14.60 $18.09 
1925—1st Quarter ........ $14.86 $17.08 
20 Quatter soe 13.66 16.90 

3d) Quarter ...0. 2s 15.63 17.46 
Average ......... $14.72 $17.15 
1924—1st Quarter ........ $13.75 $16.96 
2dsQuarterye ssc. sn 15-54 17.97 

3d Quarter 7....... 17.50 19.00 
AthiOQwarter ac ocscks 15.16 17.50 
AViETAR ES vices $15.49 $17.86 
1923—1st Quarter ........ $16.00 $17.90 
2deQuarter sachs. 17.66 18.83 
RdGOuattere ce 14.80 17-79 

ath Quarter 42.2. 4-- 14.00 17.15 

Wy eragemsscetn ne $15.62 $17.92 
1922—2d Quarter ........ $15.37 $20.25 
2d Quarter ec sest 14.25 17.50 

4th Quarters = tae 6 16.00 17.90 
Avera teu mre $15.21 $18.55 
1921—3d Quarter ........ $15.25 $18.10 
Athi@uatter eset 14.50 18.31 

WA ViEDAGE coy ate aes $14.88 $18.21 


pA 
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Forestry INVESTIGATIONS PROPOSED 
BY THE PAPER INDUSTRY” 


The American Paper and Pulp As- 
sociation, through its Woodlands Sec- 
tion, of which Charles W. Boyce is 
Secretary-Forester, proposes as part of 
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the 1928-1929 program of that Section, 
to conduct two projects bearing upon 
forest practice. The first is a survey of 
progress in forestry in the pulp and paper 
industry. It will be conducted under the 
auspices of the Society of American 
Foresters as a part of the Society’s nation- 
wide study of commercial forestry, and in 
cooperation also with the Forest Service 
and the National Lumber Manufactur- 
ers’ Association. The second project is 
a study of the economic feasibility of 
forestry as related to the pulp and paper 
industry. If possible each major pulp- 
wood region will be studied. For this 
purpose, the study will be reduced to 
costs and returns both in terms of pulp- 
wood and forestry and also in terms of 
wood pulp and paper or mill output. 
A preliminary outline of this proposed 
regional study follows: 


I. PULPWOOD COSTS IN TERMS OF WOOD 
PULP PRODUCTION 


The purpose of this section is to show 
the average and range of costs of dif- 
ferent kinds of pulpwood and of different 
sizes and conditions of pulpwood in the 
primary mill operations to indicate the 
economic advantages of different species 
and sizes. 

1. Pulp yields by species and processes. 
(Forest Products Laboratory has done 
this. ) 

2. Pulp yields by species and sizes of 
wood. 

3. Barking losses by species and sizes. 

4. Yields of sap and heart wood by 
species and sizes. 

5. Solid wood content of cord by 
species and sizes. 

6. Costs of handling wood by species 
and sizes. 
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7. Machine efficiency by species an 
sizes. 

8. Consideration of units of measure- 
ments more suitable than “ cord.” 7 


Il. TRANSPORTATION COSTS 


ove ce PAP eet oth 


The purpose of this section is to illus- 
trate the part which transportation costs 
play in the total cost of pulpwood and 
in the economic aspects of forestry, and 
the bearing these costs have upon species, 
sizes of pulpwood, and the coordination 
of mill and forests. 

1. Average and range of transporta- 
tion costs between the woods and the 
mill by regions, and by methods of trans- 
portation. 

2. Variation in transportation costs by 
species and sizes in terms of usable wood 
fibre. 

3. Losses in transportation. 

(a) Sinkage in driving. 
(b) Shrinkage. 

4. Average and range of costs per cord- 
mile by different methods of transporta- 
tion. 

(a) Railroading. 
(b) River driving. 
(c) Trucking, etc. 

5. Cost variations by sizes of wood. 

6. Maximum and minimum car loads 
by species and sizes of wood. 

7. Relation of transportation costs 
with mill and forest locations. 

(a) Influence of freight charges 
on other raw materials. 

(b) Influence of freight charges 
on finished product to normal con- 
suming centers. 


III. WOODS OPERATIONS 


The purpose of this section is to bring 
out the difference in the costs and the 
variations in the costs of logging wood 


of different sizes, and under different 
- forest cutting plans. 
1. Methods and machinery of logging 
_ by regions. 
_. 2. Logging costs by regions. 

(a) Contract prices. 

(b) Company costs. 

(c) Piece work. 
3. Logging costs by species and re- 
| gions. 
4. Logging costs by sizes, species, and 
* regions. 
_ 5. Probable logging costs under plans 
that are modified to assist in the regenera- 
‘tion of the forest. 

6. Regional labor costs by type of 
work. 

7. Comparison of costs under different 
conditions with monetary value of the 
_ wood for pulp. 


IV. GENERAL FOREST SURVEY 


The purpose of this section is to gather 
information upon the forest conditions, 
pulpwood supply, prices of timberland 
and standing timber, conditions of owner- 
ship, and other items in each of the major 
-pulpwood regions. 

1. Regional forest resources and avail- 
ability for pulp manufacture. 

(a) Contrast with availability for 
other forms of manufacture. 

2. Forest ownership by pulp manufac- 
ij turers by regions. 
3. Forest ownership by companies or 
4 individuals which sell stumpage. 
4. Timber land and stumpage price 
trends by species and regions, for pulp 
i and other purposes. 
| 5. Regional and 
| prices in the woods. 
6. Regional and company distribution 
of age classes and forest types (general). 


species pulpwood 
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7. Comparison of carrying costs and 
stumpage values by regions. __ 


V. FOREST ROTATIONS BY REGIONS 


The determination of the proper time 
to cut timber must be based upon growth 
and deterioration rates and the ages at 
which the net yields in pulpwood mate- 
rial are the greatest. 

1. Regional 
growth. 

2. Range in optimum stands by sites, 
species, and regions. 

(a) By decades. 
(b) By forest types. 

3. Regional and species rates of de- 
terioration. 

(a) Periodicity. 
(b) Controllability. 

4. Net yields per acre of pulpwood by 
regions and forest types and by ages. 

5. Computation of growth and de- 
terioration trends, by regions and forest 
types in terms of dollars per year. 

6. Analysis of financial factors which 
have a bearing upon rotation. 

(a) Interest rates. 
(b) Taxes. 
(c) Values, etc. 


and species rates of 


VI. REPRODUCING THE FOREST 


1. Natural means. 

(a) Methods and costs of cutting 
to assure regrowth of pulpwood 
species. 

(b) Per cent stocking and time 
required for regeneration by 

(1) Selection cutting. 
(2) Diameter limit cutting. 
(3) Clear cutting, etc. 

(c) Comparative costs of estab- 
lishing 
plans. 


reproduction by various 
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(d) Costs and methods of pre- 
paring for reproduction. 
(1) Hardwood girdling. 
(2) Brush disposal. 
(3) Swamping, etc. 


2. Planting. 
(a) Methods and costs of field 

planting. 
(b) Regional and species costs of 

planting. 


(c) Percentages of survival by 
species and regions. (Related to size 
and age of stock.) 

(d) Costs of spot planting. 

(e) Nursery methods and costs. 


VII. CARING EOR THE GROWING FOREST 


1. Fire protection. 
(a) Methods and costs. 
(b) Efficiency. 
(c) Insurance. 
2. Insect and Disease Protection. 
(a) Protection against the bud- 
worm. 
(1) Method and costs. 
(2) Determination of aver- 
age annual loss. 
(b) Protection 
pests. 


against other 


(1) Methods and costs. 
(2) Determination of nor- 
mal losses. 
3. Improvement and release cuttings. 


(a) Methods and costs. 


Vill. RETURNS FROM THE PULPWOOD 


FOREST 
1. Values at the end of the rotation. 
(a) Based upon present values. 
(b) Based upon value trends. 
2. Intermediate returns. 
(a) From improvement and thin- 
ning cuttings. 
(b) Resorts. 
(c) Other. 
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IX. BALANCING COSTS AND RETURNS 
AND DETERMINATION OF FOREST 
POLICY 


ro 


1. Computation of total costs of pulp- 
wood as related to different conditions — 
to bring out average regional costs and 
ranges. 

2. Computation of costs of wood at 
the mill based upon species, sizes, and 
other factors which are reflected in the 
value of the pulp produced. 

3. Combination of these two series of 
figures to show the amount which may 
be spent from current operating income 
upon forestry. 

4. Determination of forestry practice 
that promises to yield the highest return 
in pulpwood. 

5. Adjustment between 3 and 4. 


BRS 


ARKANSAS FoREST PROTECTION 
ASSOCIATION 


‘ 


The second meeting of the Arkansas 
Forest Protection Association, organized 
on October 8, 1928, was held at Hot 
Springs on October 25. The Association 
came into being as a result of the dis- 
astrous fires that swept the state last 
spring when the situation was so serious 
that the Forest Service was forced to 
make an emergency call on the aerial 
facilities of the Arkansas National Guard . 
to aid in the location and suppression 
of the many fires occurring on the two 
National Forests in the state. Private 
farm lands on which there were ex- 
cellent growths of young timber were 
also swept by fire. As one means of pre- 
venting a repetition of these experiences, 
the Arkansas Forest Protection Associ- 
ation has been organized, with the pri- 
mary object of disseminating authentic 


information concerning the damage done 
_by forest fires and the things necessary 
to prevent their occurrence. 

_ The meeting at Hot Springs was at- 
“tended by business and professional men 
“not only from all parts of Arkansas but 
also from adjoining states. The follow- 
ing officers were elected: A. L. Strauss, 
Malvern, President; L. R. Wilcoxon, 
Crossett, Vice-President; W. L. Hall, 
Hot Springs, Secretary-Treasurer. The 
“Board of Directors is composed of these 
"officers and H. C. Couch, Pine Bluff; 
R. H. Charlton, Hot Springs; F. J. 
‘Leeper, Hot Springs; John G. Lonsdale, 
St. Louis; W. G. Morrow, Camden; 
and B. S. Cole, Glenwood. Headquarters 
will be at Hot Springs. Following the 
ead of similar associations already or- 
ganized in other states, it was decided 
/to set the annual dues of members at 
| $1.00 so as to enable farmers holding 
;small woodlots, teachers in _ public 
schools, civic club members, and the pub- 
| lic in general to participate in the activi- 
j ties of the association without having to 
i make any large cash outlay. 


Bee 


Bryant HoNoReED 


) Prof. Ralph C. Bryant of the Yale 
} School of Forestry received the honor- 
Nary degree of Doctor of Science from 
1 Middlebury College at its commence- 
ment in June, 1928. 
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Forest Supervisors Pass ON 


District 2 of the Forest Service has 
recently lost two of its oldest and best 
jknown forest supervisors. James A. 
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Blair, Supervisor of the White River 
National Forest, died suddenly on June 
18, while on a field trip, probably as a 
result of over-exertion. James Black- 
hall, Supervisor of the Hayden National 
Forest, died on September 16, after an 
illness of only a few days, following 
his return from a forest fire. 

Both men had been in the Forest Ser- 
vice for many years and were universally 
loved and respected by all who knew 
them. 

BRS 
WINDBREAKS AND SHELTERBELTS FOR 
MARYLAND 


The bulletin entitled ‘‘ Windbreaks 
and Shelterbelts for Maryland,” written 
by Fred B. Trenk and published by the 
Maryland State Department of Forestry 
under the direction of F. W. Besley, 
State Forester, shows a fine understand- 
ing of the shelterbelt and windbreak 
situation for those states lying in the 
Great Plains and Prairie Regions, with 
the exception of the species recommended 
for planting. Is Maryland to be classed 
as a state with similar climatic conditions 
which make the planting of windbreaks 
and shelterbelts an absolute necessity ? 

Professor Quayle, of the University of 
Wyoming, recommends the use of an 
iron chain wind gauge to determine the 
necessity of windbreak planting. When 
the wind blows the chain out straight, it 
is a strong wind, but when the links 
blow off, it is time to plant a windbreak. 
Having been reared in the State of New 
York with a general understanding of 
conditions in the Atlantic States, and 
having just completed three years’ ser- 
vice as Extension Forester in the State 
of North Dakota where the “ links blow 


950 
off,” I find any windbreak or shelterbelt 
problem of intense interest. 

The author of the bulletin uses as his 
chief guide Forest Service Bulletin 86, 
which is a study of windbreaks made by 
Carlos G. Bates. Information taken 
from Bates’ report and applied to the 
State of Maryland would probably “be 
incorrect. Mr. Bates confined his study 
to the states of Kansas, Nebraska, Iowa, 
and southern Minnesota. ‘These states 
were chosen for the experimental work 
because the factors of slope and aspect 
were eliminated. It was a plains country. 
Bates found that in extreme cases 70 per 
cent of the moisture ordinarily lost by 
evaporation at a single point could be 
saved by a proper windbreak in Nebraska, 
and not in Maryland. The Great Plains 
States are characterized by very dry 
atmosphere and a range of from 12 to 
25 inches in annual rainfall. Because of 
the dry atmospheric condition and the 
small amount of rainfall, evaporation is 
a problem. It does not seem that such 


conditions would exist in Maryland. It - 


is estimated that about 12 inches of rain 
is necessary to grow an ordinary crop 
(grain). Maryland receives an average 
of 40 to 45 inches annually and the air 
is moist, so that evaporation should not 
be a very big problem. 

A bulletin prepared primarily for the 
use of farmers must have the- farmer’s 
viewpoint to be effective. Technicality 
must be done away with and recommen- 
dations must be economically sound. It 
is not economically sound to recommend 
to the farmers of a state where rainfall 
is not a limiting factor in tree growth 
the necessity of cultivation for a period 
of four or five years, and of irrigating. 
In the Great Plains States, where all 


available moisture is needed for tree 
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growth and where weeds if allowed to 
grow will kill out planted trees, it is 
found necessary to cultivate until the! 
crowns close in and cover the ground. | 
Even in these states, however, irrigation _ 
is not generally recommended to farmers, 
especially with evergreens, which require _ 
only about one-sixth as much moisture 
as hardwoods. 


C. A. GILLETT. 
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ORGANIZATION OF AMERICAN STAND- 
ARDS ASSOCIATION COMPLETED 


Reorganization of the American En- 
gineering Standards Committee into the 
American Standards Association, re- 
ferred to in the October issue of the 
JOURNAL, has been completed by the 
unanimous approval of the thirty-seven 
member bodies. William J. Serrill, for- 
merly chairman of the Committee, now 
becomes the president of the new Associ- 
ation. One of the most important 
results of the abandonment of the com- 
mittee form of organization will, accord- 
ing to Mr. Serrill, be a much greater 
degree of participation by trade associ- 
ations in the direction of the national 
industrial standardization movement. 

The American Engineering Standards 
Committee was established in 1917 by 
the American Society of Civil Engineers, 
the American Institute of Mining En- 
gineers, the American Society of Me- 
chanical Engineers, the American Insti- 
tute of Electrical Engineers, and the 
American Society of Testing Materials. 
Its purpose was to provide a method of 
cooperation which would prevent dupli- 
cation in standardization work and the 
promulgation of conflicting standards. 


The United States Government Depart- 
ments of War, Navy, and Commerce 
_ became members of the committee in 
_ 1919, and the Departments of Agricul- 
ture, Labor, and the Interior somewhat 
| later. New members were added from 
time to time until there are now a7 
_ member bodies, and in addition 350 sus- 
staining members, including manufac- 
turers, distributors, associations, etc. 

The following types of standards are 
covered by the Association: 


1. Nomenclature. Definitions of technical 

terms used in specifications and contracts 
and in other technical work. 

2. Uniformity in dimensions necessary to 
secure interchangeability of parts and 
supplies, and the interworking of appa- 
ratus. 

3. Quality specifications for materials and 
equipment. 

4. Methods of test. 

cae Ratings of machinery and apparatus 

which establish test limits under specified 

conditions as a basis of purchase specifi- 
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cations, or which establish requirements 
as to performance, durability, safety, etc., 
under operation. 


6. The codifying of provisions for safety. 
7. Rules for the operation of apparatus and 
machinery in industrial establishments. 

8. Concentration upon the optimum number 
of types, sizes, and grades of manufac- 
tured products. 

There are now national standardiz- 
ing bodies similar to the American Stand- 
ards Association in 19 foreign countries. 
The Association is constantly in touch 
with these, and all standards are ex- 
changed. National standards developed 
abroad are thus made available in this 
country for the use of exporters, manu- 
facturers, and others. 

Up to the time of the organization of 
the Association 285 projects had been 
given official status. Of these 5 had 
to do with wood and 2 with pulp and 
paper. The Society of American For- 
esters has been represented on several 
sectional committees of the Association. 


DEED 


SOCIETY AFFAIRS 


£5 


GG 
£5 


JAMeEs GirvIN PETERS es 


By the death of James Girvin Peters 
the Society of American Foresters has 
lost one of its oldest and most eminent 
members and the cause of American 
forestry one of its best known leaders. 
A member of the second class graduated 
from the Yale Forest School, Girvin 
Peters was one of the small group of able 
men fortunately drawn into forestry at 
the beginning of its rapid development in 
the United States. Upon graduating 
from Johns Hopkins in 1900, he went 
into the lumber business in Oregon, 
where a chance meeting with Gifford 
Pinchot turned him quickly to seek prep- 
aration for a life work of public ser- 
vice, as a forester. By inheritance he was 
of the East and the South; by upbringing, 
urban; but he combined breeding and re- 
finement with a broad Americanism and 
true democracy, and was born an outdoor 
man; and these qualities, together with 
the quality of practical idealism, made 
forestry a congenial field. 

In that field he achieved results that 
constitute a notable contribution to the 
national welfare and permanently iden- 
tify his name with one of the main divi- 
sions of the general scheme of public for- 
estry. To his guidance is primarily due the 
establishment of the principle of Federal 
and State cooperation as a working in- 
strumentality for effecting the protection 
of forest lands and the promotion of 
timber growing. For twenty years his 


energies were given chiefly to the initia- 


tion and furtherance of the cooperative © 
movement; and to his sound judgment, 


clear vision, and skillful handling must 
be given the chief credit for bringing it 


to its present importance as a cardinal — 


public policy. 

As a member and officer of the Society 
of American Foresters, he gave addi- 
tional evidence of his usefulness and 
fidelity. Of his conscientious dependable- 
ness we, his associates on the present 
Council of the Society, can speak with 
finality. While his life came untimely 
to its conclusion, his work was not left 
fragmentary or inconclusive, but will 
stand as a permanent memorial to his 
devotion, capacity, and discerning tact. 

O. M. Butter, 
B. A. CHANDLER, 
R. Y..STUART, 


For the Executive Council. 


SUMMER MEETING oF New ENGLAND 
SECTION 


The annual summer meeting of the 
New England Section, held at Keene, 
N. H., was opened at 9:30 A. M., Sep- 
tember 4, with a field trip on the Yale 
Forest under the guidance of Professor 
J. W. Toumey. About fifty members 
were present. The field trip was planned 
so as to visit sample plots and operations, 
including quadrats employed in the study 
of root competition, weedings to free 
natural and planted white pine, under- 
planting of inferior hardwood stands, 
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_ the conversion of a stand of yellow birch, mittee was appointed to cooperate with 


red maple, and other hardwoods to white 
_ pine without planting, the group-selec- 
_ tion form of stand with pine ranging 
_ from 10 to 50 years, the group-shelter- 
wood method of reproduction in white 
pine, the effects on reproduction from 
clear cutting white pine, supplementary 
planting to complete the stocking of 
natural pine stands, and sample plots in 
weeded and unweeded pine stands. 

In the afternoon a meeting was held in 
the pine grove near the headquarters 
building with Chairman E. C. Hirst pre- 
siding. E. S. Bryant, Chairman of the 
Committee on the Improvement of Com- 
position of Stands, outlined the objects 
of the study, and indicated the progress 
made to date. In the course of the report 
he read letters from H. I. Baldwin, Re- 
search Forester with the Brown Com- 
pany, and Howard Churchill of the 
Finch-Pruyn Company on the subject of 
girdling hardwoods; and from Professor 
J. W. Toumey, Professor R. T. Fisher, 
and G. C. Hawkins on weeding and re- 
leasing. A very helpful discussion fol- 
lowing the report was entered into by 
Cary, Tillotson, Behre, Hawley, Hirst, 
Westveld, Toumey, Hosley, Baldwin, 
Wilson, Jones, and Reynolds. The meet- 
ing was adjourned in time for three spe- 
cially arranged excursions—one to release 
cutting sample plots, another to thin- 
nings in white pine, and a third to a 
released stand on the land of the New 
England Box Company. 

The second business meeting was held 
in the evening of September 4 in the 
auditorium of the Keene Normal School. 
About sixty were in attendance. Ballot 
was taken on several names to determine 
whether the Section should recommend 
them for senior membership, and a com- 


the Appalachian Section in making a 
unified forest type classification for east- 
ern forests. R. C. Hawley was named 
chairman. It was decided that the valu- 
ation survey of supplies and equipment 
purchased through foresters should be 
made through the questionnaire method 
by the secretary’s office with the hope that 
the material secured would 
JOURNAL advertising. 

Mr. A. F. Hawes, Chairman of the 
Committee on Markets, presented a pre- 
liminary report. Reference was made to 
the price list of New England forest 
products sent out by the committee, and 
Mr. Coolidge suggested that the next 
list be made more specific as to point of 
delivery. The possible extension of mar- 
kets for New England forest products 
was considered in the report, and sugges- 
tions were received regarding sources of 
information which might prove helpful 
in marketing New England hardwood on 
the West Coast. The further develop- 
ment of the small dimension business 


increase 


was suggested as a means of extending 
the market for hardwood, but those 
familiar with it claimed that the profits 
were too small to make it attractive. The 
possible utilization of hardwood for pulp 
was also proposed by Chairman Hawes, 
and he described the efforts being made 
in Connecticut to establish a pulp plant 
which would consume low grade hard- 
woods. R. S. Kellog stated that the proj-, 
ect would surely meet with failure as 
there was already an overproduction of 
pulp. Cooperation of the Market Com- 
mittee with lumbermen’s associations in 
New England was offered as a means of 
making the committee’s work more ef- 
fective and useful. Following the discus- 
sion, in which Mr. Bristol of the Con- 
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necticut Lumbermen’s Association took 
part, it was voted to accept the prelimi- 
nary report. 

On the morning of September 5 Pro- 
fessor Toumey conducted a second ex- 
cursion to parts of the Yale Forest. 
About seventy took advantage of this op- 
portunity. Various sample plots and field 
operations were observed including thin- 
nings in white pine, plantations of red 
and white pine and white spruce, liber- 
ation cuttings, effects of grazing, pine 
marked for reproduction cuttings, and 
the underplanting of weed hardwoods. 

A third meeting was called in the after- 
noon for the purpose of hearing com- 
mittee reports. C. E. Behre, Chairman 
of the Committee on Grazing, pointed 
out that grazing can be so regulated as 
to do little harm to softwood reproduc- 
tion; that in cases where it is desired to 
get rid of weed hardwoods grazing may 
be helpful; and that less grazing is being 
carried on in the back pastures and rocky 
hillsides, with a strong tendency toward 
the concentration of grazing on the better 
soils. In other words, the line between 
grazing lands and forest lands is being 
more sharply drawn as time goes on. 
The summary of observations made in 
the field together with the conclusions 
arrived at as a result of the study met 
with the approval of the meeting, and 
following the discussion, in which Haw- 
ley, Wilson, F. W. Reed, Filley, Cro- 
well, Cromie, Barraclough, Yarnall, and 
Callward took part, it was voted to ac- 
cept the report and to submit it to the 
JOURNAL for publication. 

A. C. Cline, New England member of 
the Society’s Industrial Forestry Commit- 
tee, reported briefly on the work of the 
Section’s Industrial Forestry Commit- 
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tee. The necessary information is being 
collected through six subcommittees, one 
for each state. Questionnaire forms have 
been provided, and it is expected that 
these will be filled out and returned dur- 
ing the next two months. The American 
Paper and Pulp Association is coopera- 
ting with the Section on the project, and 
has offered to cover the paper and pulp 
companies in New England. Other 
cooperating agencies are the U. S. Forest 
Service and the National Lumber Manu- 
facturers’ Association. 

The resolutions adopted expressed the 
thanks of the Section to Professor James 
W. Toumey of the Yale Forest and Pro- 
fessor W. E. Mason of the Keene Nor- 
mal School; congratulated Major R. Y. 
Stuart on his appointment as Chief For- 
ester of the U. S. Forest Service ; recom- 
mended the appointment of a Section 
Committee on Public Education; and 
urged the establishment of a National 
Forest in Vermont. The latter resolution 
read as follows: 


Wuereas, There are large forest areas in 
the State of Vermont well adapted to the 
raising of timber, and whereas the State has 
suffered from disastrous floods which could to 
some extent be alleviated by proper forest 
management, and whereas the State of Ver- 
mont has passed an enabling act, We, the 
New England Section of the Society of Amer- 
ican Foresters, hereby urge the National 
Forest Reservation Commission to establish 
a National Forest Purchase Area in Vermont. 


Luncheon was served both days in the 
pine grove near the Yale Forest head- 
quarters building. An interesting feature 
of the meeting was a demonstration by 
Mr. Ralph Morgan of his new forest 
fire pump. 

A..C. Crani 


Secretary. 
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WASHINGTON SEcTION DiscussEs 
RECREATION 


The meeting of the Washington Sec- 


_tion on October 11, 1928, was devoted 
to the subject ‘‘ Recreation in the Na- 


tional Forests.” Major Stuart opened 
the discussion by stressing the importance 
of recreational values to the citizenry, 


stating that it was a problem still in its 


infancy which should be given more 
thought and study by foresters. 
Mr. Seth Gordon, of the Izaak Wal- 


ton League, stated that the League is 
emphasizing the importance of outdoor 


life, and especially the need of addi- 
tional areas in the Eastern States, which, 


in contrast of the West, are greatly 


lacking in National Parks and other 
forest areas suitable for recreational pur- 
poses. One exception, he noted, is that of 
the Rainey Creek Watershed, an area of 
14,500 square miles, a large part of which 
lies in the Superior National Forest. The 
Izaak Walton League has put forth 
much effort to establish an area in this 
region dedicated to recreational use. The 
area has been designated the “ Quetico 
Circle,” comprising about one million 
acres in the Superior region on the Ca- 
nadian boundary. A million acres also 
lies across on the Canadian side which 
the League has hopes of inducing the 
Canadian Government to preserve for a 
like purpose. The importance and value 
of the Quetico area for outdoor recre- 
ation or playground is at once established 
by the fact that it is accessible to seventy- 
five million people. It is the plan to 
divide this great area into three zones— 
the outer one for hotels, the second for 
those people who desire to establish sum- 
mer camps, and the third to be preserved 
in its natural state, a wilderness for those 


eye 


who desire to lose themselves for a week, 
a month, or longer. 

This region is the last stand of the 
moose, and the third zone of the Quetico 
area would be preserved as a bird and 
game sanctuary. Under the Izaak Wal- 
ton League plan roads or trails would not 
be constructed into the wilderness areas 
except where absolutely necessary for 
forest protection. 

The proposed reservation of the 
Quetico area for outdoor life has met 
with strong opposition from some lum- 
bermen and electric power companies 
who would remove the timber and flood 
much of the area. In fact it appears that 
considerable pressure has been brought 
to induce the American and Canadian 
Governments to erect a series of dams 
in the region under the guise of promot- 
ing international navigation. The Izaak 
Walton League points out that the dams 
in question would not only serve to 
promote private business but would spoil 
this great and valuable recreational area 
and injure several legitimate industries 
such as wood using industries and the 
tourist trade. 

A congressional investigation commit- 
tee visited the Quetico area this past 
summer and is reported as being much 
impressed with its value as a national 
outdoor playground. 

Mr. Gordon explained the provisions 
and purposes of the Shipstead-Newton 
Bill introduced (1) to preserve and safe- 
guard the timber along the lake shore in 
the Quetico “region; (2) to withdraw 
from occupancy 20,000 acres of the pub- 
lic domain; (3) to prevent the Federal 
Power Commission or any Government 
bureau from issuing a permit to flood 
the area prior to full investigation by 
Congress. 
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Mr. Barrington Moore, a member of 
the Coordinating Committee on National 
Parks and National Forests, discussed 
the problems that arise in adjusting the 
boundaries of National Parks and 
National Forests. In doing this it ap- 
pears that the Commission is guided by 
the recreational use as against economic 
use of the areas in question. He noted 
examples of areas mostly suitable for rec- 
reation that have been added to National 
Parks, citing the Yellowstone as one. 
He also stated that the object sought by 
Swiss authorities in park administration 
appears to be that of preserving forest 
areas in their natural condition. 

Mr. Paul Redington, Chief of the 
Biological Survey, next spoke of the areas 
suitable for outdoor recreation in the 
Mississippi Wild Life Preserve, and of 
the use of hydroplanes in visiting the 
inaccessible areas in Alaska. It appears 
that citizens of Alaska now frown on the 
use of air transportation, which is 
destroying the business of the guides and 
tourist trade in general. Instead of spend- 
ing months in Alaska the aviator tourist 
spends but a few days and flies away. 
Mr. Redington stressed the need of pre- 
serving inaccessible forest areas in their 
natural state which could not be spoiled 
by flier tourists. 

Mr. Philip Ayres, Forester for the 
Society for the Protection of New Hamp- 
shire Forests, spoke of the recreational 
problems in the White Mountains of 
New Hampshire. He stressed the growth 
and continuation of wood-using indus- 
tries of that region, the wild life, and 
game refuges. He stated that the con- 
clusion had about been reached that cot- 
tage permits would not be issued in the 
future for occupancy in the White Moun- 
tain forest areas. 
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Mr. O. M. Butler, editor 


“American Forests and Forest Life,” 


spoke of the growing problem of out- — 


door recreation, and the need of preserv- 
ing forest areas in the natural state for 
present and future generations. He stated 
that the Quetico area previously described 
by Mr. Gordon was highly suited to 
outdoor life, and that the use of hydro- 
planes would permit thousands of people 
from the cities to visit in a few hours 
that land of the lakes. 

Major G. P. Ahern, Chairman of the 
Section, in closing the evening’s meeting 
recalled experiences he had had in Mon- 
tana in 1888. Outdoor life in what is 
now the Glacier National Park was 
described. It appeared that fish bit so 
well in those days that he caught trout 
while fording the Flathead River horse- 
back. ‘‘ Them days are gone forever.” 

E. Morcan Pryse, 
Secretary-Treasurer. 
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Outro VALLEY SECTION EXPLORES 
SOUTHWESTERN MICHIGAN 


Twenty-one foresters of the Ohio Val- 
ley Section started their annual meeting 
on the evening of October 20 with a 
dinner at the Dyckman House at Paw 
Paw, Michigan. This community is near 
the center of an interesting region of old 
windbreak and grove plantations, fine 
but small tracts of native hardwoods, 
recent coniferous plantings, and plenty 
of sand dunes which are yielding in their 
restlessness under forestry efforts. 

Chairman John C. DeCamp an- 
nounced that no special program was 
arranged for the evening but called on 
various members for brief accounts of 
developments in their fields. 
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Burr N. Prentice told of new util- 
ization studies initiated in Indiana and 
of State Forester Wilcox’s plan for 
strengthening the state fire organization. 


B. E. Leete, of Ohio, told something of 


the protection program in his state, em- 


_ phasizing the lookout tower work. Shir- 


ley Allen spoke of the Society’s industrial 


_ forestry inquiry and of the need for new 


material in the way of news and Society 
doings for the JournaL. O. A. Alder- 
man reported on the plan for a uniform 
type classification for the forests within 


‘the territory of the Ohio Valley Section, 


and in the discussion which followed it 


- was decided to table the undertaking 


pending report from the Central States 
Forest Experiment Station along the 
same line. Alvin G. Whitney told of 


_. the aims of the University of Michigan in 


forest zoology teaching and research 
work. 
Report by A. K. Chittenden on a study 


made as a part of the Clarke-McNary - 


tax inquiry precipitated the main discus- 


% sion of the evening. It was brought out 


that the Pearson Law in Michigan, 
which is the usual yield tax law with the 
abnormally high yield tax of twenty-five 


4 per cent and a land tax which can be 


changed and become retroactive at any 
session of the legislature, was not work- 
ing well. H. J. Andrews, of the Depart- 
ment of Conservation, reported that yield 
taxes had already been collected on land 
classified for less than three years and 


*} felt that it would be difficult to induce 
tl the people of Michigan to vote for a con- 
) stitutional amendment which would al- 
} low the land tax to remain constant. 
| The amendment of the act will probably 
} come up in the next session of the legis- 
§ lature. 


ie lay 


Interesting discussion of Michigan’s 
fire protection organization disclosed 
numerous developments in equipment 
and method. These included the use of 
small tractors, which can be hauled on 
a truck, for plowing line to control a 
fire; deep plowing to control muck fires; 
and the sinking of well points to get 
water for pumps on a fire. After report- 
ing on these, Mr. Andrews spoke of 
action by some of the railroads in fifty- 
fifty financing of fire-line construction 
and of the increasing number of visitors 
to lookout towers and the opportunity of 
towermen of the right sort to help in 
public relations work. In some cases he 
felt that this,ymight even interfere with 
the towerman’s regular duties, but that 
capitalizing on tower visits was a matter 
for real study. 

Friday, October 18, included a visit 
to Hathaway Woods, a 20-acre planting 
of a large number of both coniferous and 
hardwood trees made sixty-three years 
ago when Michigan was full of virgin 
timber. In spite of wide spacing (rows _ 
one rod apart and trees about six feet 
apart in row) the trees in many cases 
are clean and show splendid growth as 
might be expected on good prairie soil. 
A small grove of American chestnut 
which is free from blight and some ex- 
cellent white pine and Norway spruce 
were particularly interesting. 

Newton woods near Volonia, a splen- 
did stand of original hardwoods, ex- 
hibited some large specimens of elm, 
maple, and yellow poplar and gave some 
of the members their first introduction 
to the paw paw as an edible fruit. Some 
of them do not now retain this con- 
ception. 

A 16-acre plantation of white pine, 16 
years old, showed unusual growth on the 
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Grant Farm near Lawrence. The soil 
was sandy but apparently contained more 
organic matter than usual to native white 
pine stands. 

After.a two o'clock fish dinner at 
South Haven, the group visited the Sim- 
monds estate of 100 acres on the shore 
of Lake Michigan not far from Ganges. 
Here the owner has been working to 
control blow sands and has had fair suc- 
cess with white pine, red pine, Norway 
spruce, and various poplars. Scattered 
brush from dead native species has helped 
to hold the sand. A small nursery is 
maintained. 

The second evening was to have been 
spent about a campfire on ,the lake shore 
near Saugatuck but rain prevented this 
and the business session was held at the 
Butler Hotel in Saugatuck. A number 
of membership recommendations were 
agreed upon, C. J. Telford, of Illinois, 
was elected Chairman for the ensuing 
year, and S. S. Locke, of Illinois, was 
appointed to organize the survey of sup- 
plies and equipment purchased through 
foresters, to increase JOURNAL advertis- 
ing. The following 
adopted on the passing of J. Girvin 
Peters: 


resolution was 


We have heard with deep sorrow of the 
passing of J. Girvin Peters, a tireless worker 
for the Society of American Foresters, a for- 
ester of unusual achievement, and a true 
friend, and in expressing our own feeling of 
deep personal loss and loss to the profession, 
Wwe want to extend our sincere sympathy to 
his family. 

Saturday forenoon, October. 20, was 
spent in going over the Felt estate of 800 
acres where Goshorn Lake is gradually 
filling with sand blown over from the 
Lake Michigan dunes. Faith in the pos- 
sibility of controlling blow sand here has 
led the owner to build a magnificent 
home, establish an extensive nursery for 
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both coniferous and hardwood stock, and 
plant the blow sands at points where the 
sand is being blown out. Belts of native 
hardwoods and encouraging growth of 
planted white pine point to the history 
of the tract as original mixed forest. 
The entire trip was a great success in 


‘ 


point of interesting field sessions and 


good fellowship. 
SHIRLEY W. ALLEN. 


BRB 


STANDARDIZED FORM FOR PAPERS AND 
LITERATURE CITATIONS 


With all due respect for the high qual- 
ity of the contributions which have ap- 
peared in the JOURNAL OF ForEsTRY in 
the past, the writer would like to raise 
the question whether it might not be ap- 
propriate to consider the standardization 
of certain forms for the presentation of 
articles in the JOURNAL. There are two 
main divisions to such a question: 

a. The form, or outline, of the paper. 

b. The manner in which literature 
citations are made. 

Both these subjects are standardized in 
such publications as Botanical Gazette, 
Journal of Agricultural Research, 
Monthly Weather Review, Ecology, and 
Soil Science, to name only a few to which 
foresters are in the habit of contributing. 


These are all journals of high scientific” 


standing and well edited, so it would 
seem that there must be some distinct ad- 
vantage to be gained by such standardiza- 
tion. Unfortunately all these journals do 
not follow the same form, but require the 
same form for all papers within their own 
pages. 

It may be contended that the enforce- 
ment of a rigid outline or form for all 
papers submitted would curtail freedom 
of style, and make articles dry and un- 


interesting. The writer does not believe 


in this viewpoint, since he believes that 


the use of a short summary following the 


7 body of the paper, together with proper 


headings for subdivisions aids the reader 
and makes papers more readable. Surely 
it tends toward clarity of thought both in 


_ author and reader, and compels the for- 
Mer to arrange his ideas systematically 
_ when writing. Obviously, no one method 


or arrangement will be suited to all arti- 
cles, but certainly it would not be too 
much to ask that all papers be followed 


by a summary, or possibly a numbered 


list of the conclusions reached. 

In the matter of literature citations, no 
hardship to authors would be caused by 
insisting upon a uniform form for cita- 
tions, be they footnotes, or a bibliography 
at the end of the paper. Unfortunately 
there is still no uniformity in this prac- 
tice, although there appears to be no rea- 
son why an internationally recognized 
form for citations could not be adopted. 
Until one is, the system used by Biolog- 
ical Abstracts or Chemical Abstracts, as 
brief as is consistent with completeness, 
may serve as a model. During the past 
few years considerable discussion of this 
question has taken place in Science, show- 
ing that there is considerable lack of 
agreement among scientific men as to the 
one best form for citations. 

The Editorial Board could well give 
this matter careful study. Such hand- 
books as Trelease and Yule’s “ Prepara- 
tion of Scientific and Technical Papers,” 
and similar works, contain many exam- 
ples of different forms of citations. Per- 
haps one of the greatest benefits of uni- 
formity in making citations in the 
Journav oF Forestry would be that 
authors would be led to give the author- 
ity for their statements accurately and 
completely, so that a reader could look 
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up their references. This would greatly 
increase the value of a paper as material 
for reference, and the JouRNAL as a ref- 
erence publication. 


Henry I. Batpwin. 


BBR 


REPRINTS FOR AUTHORS 


Hereafter the Society will pay half 


the cost of any number of reprints up to 


100 which authors may desire to order. 
This applies only to articles as they 
originally appeared in the JouRNAL, and 
not to reviews, notes, or society affairs 
items. Any additional costs due to covers, 
renumbering of pages, or other changes 
must be met by the author. Special 
notices will be sent to all authors, giving 
them an opportunity to order reprints, 
but all orders must be submitted 
promptly while the magazine is still on 
the press, since otherwise resetting will 
be necessary at greatly increased cost. 


S. T. Dana. 


BRR 


SociETY CORRESPONDENCE 


As a result of personal experience it 
has been suggested by an ex-secretary of 
one of the sections that Society cor- 
respondence with either national or sec- 
tion officers should be so addressed as to 
indicate clearly that it has to do with 
Society affairs and is not a purely per- 
sonal communication. In the absence of 
the individual addressed this will avoid 
delay by making it possible for the cor- 
respondence to be opened and handled by 
a deputy. In cases where the officer in 
question is on a long field trip or has 
moved to another part of the country 
this may readily save a week or two in 
the handling of Society business. 
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ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Members, | 
Senior Members, and Fellows for comment or protest. The list includes all nomina- — 
tions received since the publication of the list in the October JoURNAL, without 
question’ as to eligibility; the names have not been passed upon by the Executive | 
Council. Important information regarding the qualifications of any candidate, 


which will enable the Council to take: final action with a knowledge of essential 


facts, should be submitted to the undersigned before January 15, 1929. Statements — 


on different men should be submitted on different sheets. Communications relating 
to candidates are considered by the Council as strictly confidential. 


FOR ELECTION TO GRADE OF MEMBER 


Name and Education 
Beiter, H. L. 
Penn. State, B. S. F., 1916 


Belcher, Robert Gregory 
Dartmouth, B. S., 1924; Yale 
Forest School, M. F., 1926 


Bishop, George Norman 
Univ. of Ga., B. S. F., 1926 
Brown, Raiford F. 
Univ. of Ga., B. S. F., 1926 
Franklin, F. F. 
Purdue Univ., B. S., 1922; 
N. Y. State Col. For., M. S., 
1924 
Godden, Floyd W. 
Univ. of Idaho, B. S. F., 1927 
Goodman, B. A. 
Winter in forestry 
since 1920-21. 16 years’ prac- 
tical experience 
Hanley, John H. 
Univ. of Mich., B. S. F., 1927 


courses 


Hoffman, Henry C. 
Univ. of Idaho, B. S. F. & 
M. S., 1928 
Holdsworth, Robert Powell 
Mich. State Col., B. S F., 1911 
Kaylor, Joseph F. 
Penn. State, B. S. F., 1927 
Klehm, Karl A. 
Univ. of Montana, 2 years’ 
short course 
Liddell, Earl R. 
N. Y. State Ranger School, 
1923 


Title and Address 
Tie and Timber Agent, Lehigh 
and New England Railroad, Pen 
Argyl, Pa. 
Forest Engineering Department, 
International Paper Company, 
Fredericton, N. B. 


Experimental work, Hercules 
Powder Co., Hattiesburg, Miss. 
Forester, Hercules Powder Co., 
Hattiesburg, Miss. 

Instructor of Forestry, Purdue 
Univ., Lafayette, Ind. 


Junior Forester, Payette Nat. 
Forest, Emmett, Ida. 
Senior Ranger, Canton, Mont. 


Junior Forester, Ohio Valley 
Forest Experiment Station, 
Youngstown, Ohio. 

Forest Ranger, Wyoming Nat. 
Forest, Daniel, Wyo. 


Student, Yale Forest School. 
Forester in charge of State 
Nurseries, Indianapolis, Ind. 


Chief Lumberman, Kootenai 
Nat. Forest, Libby, Mont. 


Manager, Winchendon Forest 
Tree Nurseries, Inc., Winchen- 
don, Mass. 


Proposed by 
Allegheny Sec. 


Southeastern Sec. 


Ohio Valley Sec. 


Intermountain Sec. 


No. Rocky Mt. Sec. 


Ohio Valley Sec. 


Intermountain Sec. 


New England Sec. 
Ohio Valley Sec. 


No. Rocky Mt. Sec. 


New England Sec. 


£ Name and Education 

_ Malsberger, Henry J. 

y Penn. State, B. S. Industrial 
_ Engineering in Lumbering, 
Be 1925 

af May, Richard M. 

» Penn. State, B. S. F., 1927 


Munster, Norman L. 

Univ. of Mich., B. S. F., 1926 
Neubrech, W. LeRoy 

N. Y. State Col. For., B. S., 
¢ 1927, M. F., 1928 
* Nothstein, Wm. L. 
Penn. State, B. S. F., 1927 


_Nuite, Charles Wayne 
Univ. of Ga., B. S. F., 1927 
_ Olson, Charles 
Three months’ ranger course, 
Univ. of Montana; 5 years’ 
practical experience and 18 
years’ experience in woods 
work 
» Paine, Philip 
Oregon State, B. S., 1928 
Rathbun, Lawrence W. 
Harvard Univ., B. A., 1922; 
Corpus Christi College, Cam- 
bridge, England, 1923; Yale, 
M. F., 1927. 
Robbins, Putnam W. 
Mich. State Col., B. S.- F., 
1927 
Roche, A. J. 
Ranger course, Univ. of Mon- 
tana, 1915; 18 years’ practical 
experience 
Saling, Wallace Marion 
’. Univ. of Idaho, B. S. F., 1928 


Sanderson, Stanley C. 
Ranger course, Univ. — of 
Mont., 1916; 14 years’ prac- 
tical experience 

)) Scribner, Henry A. 

|) Univ. of Maine, B. S. F., 1928 


| Shaner, Fred W. 

| Two years Univ. of Idaho 
Stouffer, David J. 

Mich. State Col., B. S. F., 1926 
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Title and Address 
Forest Assistant, Florida Forest 
Service, Tallahassee, Fla. 


Forest Inspector, Penn. Dept. 
Forests and Waters, Nanticoke, 
Pas 

Forest Technician, Univ. of 
Mich., Ann Arbor, Mich. 
Assistant in Forestry Depart- 
ment, Purdue Univ., Lafayette, 
Ind. 

Field Assistant, Appalachian 
Forest Experiment Station, Ashe- 
ville, N. C. 

District Forester, Georgia For- 
est Service, Waycross, Ga. 
Forest Ranger, Ovando, Mont. 


Forest Ranger, Beaverhead Na- 
tional Forest, Wisdom, Mont. 
Forester, Dublin Associates, 
Dublin, N. H. 


Research Assistant, Dunbar For- 
est Experiment Station, Sault 
Ste. Marie, Mich. 
Assistant Forest Supervisor, 
Ceur d’Alene, Ida. 


Field Assistant, No. Rocky 
Mountain Experiment Station, 
Priest River, Ida. 
Assistant Forest Supervisor, 
Cceur d’Alene, Ida. 


Division Forest Fire Warden, 
New Jersey Forest Service, 
Trenton, N. J. 

Forest Ranger, Selway Nat. For- 
est, Kooskia, Ida. 

Blister Rust Control Agent for 
Mich., East Lansing, Mich. 
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Proposed by 
Southeastern Sec. 


Allegheny Sec. 


Ohio Valley Sec. 


Ohio Valley Sec. 
Appalachian Sec. 


Southeastern Sec. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


New England Sec. 


Ohio Valley Sec. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


Allegheny Sec. 


No. Rocky Mt. Sec. 


Ohio Valley Sec. 
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Name and Education 
Spence, Liter E. 
Univ. of Idaho, B. S. F., 1928 
Stranz, Martin 
Univ. of Mich. and Univ. of 
Wash. 
Tinker, John Minton 
Univ. of Ga., B. S. F., 1924 
Tonkin, Robert D. 
Common schools; Mt. Union 
College, Alliance, Ohio; 35 
years’ practical experience in 
forestry 
Tusler, Henry S. 
Short course in For., Univ. of 


Wash., 1921 
White, Eric P. 
High school and _— study 


courses; 7 years’ practical ex- 
perience 

Wissen, George G. 
Cornell Univ., B. S. F., 1928 


Wood, Lamar M. 
Mich. State Col. B. S. F., 
1925; graduate work, 1928 
York; OE: 
Three years’ college, Math. & 
Elec. Engineering; 11 years’ 
practical experience 
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Title and Address 
Forest Ranger, Cache National 
Forest, Logan, Utah. 


Forest Ranger, U. S. F. S&S, 
Vernal, Utah. 

Timber Cruiser, Jacksonville, 
Fla. 


Supt., Timber Dept., H. C. Frick 
Coke Co., Leckrone, Pa. 


Assistant Land Agent, Potlatch 
Lumber Company, Potlatch, Ida. 


Senior Ranger, Eldridge, Mont. 


Secretary, Mahogany Associa- 
tion, Inc., Corono, L. I., New 
York. 

Graduate Assistant, Forestry 
Dept., Mich. State College, Caro, 
Mich. 

Senior Forest Ranger, 
Mont. 


Stacey, 


Proposed by 
Intermountain Sec. 


Intermountain Sec. 


Southeastern Sec. 


Allegheny Sec. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


% 


New York Sec. 
Ohio Valley Sec. 


No. Rocky Mt. Sec. 


FOR ELECTION TO GRADE OF SENIOR MEMBER (FROM MEMBER) 


Fletcher, Elmer D. 
Common schools only; 40 
years’ practical experience 
(Member 1921) 

Garratt, George A. 
Mich. Ag. Col., B. S. F., 1920; 
Yale, M. F., 1923 
(Member 1924) 

Lockard, Charles R. 
N. Y. State Col. For., B. S. F., 
1923; Harvard Univ., M. F., 
1924 
(Member 1925) 

Reynolds, Harris A. 
West Virginia University, 
B. S. C. E., 1909; Harvard 
Wnty. eV Antonin 
(Member 1923) 


Consulting Forester, Winchester, 
Mass. 


Assistant Professor of Forest 
Products, Yale School of For- 
estry, New Haven, Conn. 


Forester, Diamond Match Co., 
Biddeford, Maine. 


Secretary, Massachusetts For- 
estry Association, Boston, Mass. 


New England Sec. 


New England Sec. 


New England Sec. 


New England Sec. 


in horticulture 
forestry, Univ. of Ne- 
1900; M. F., 1919 


ews, Donald Maxweli 
. of Mich., A. B., 1908, 
S. F., 1909 


Private forestry business Bing- 
ham, Maine. 


_-- FOR ELECTION TO GRADE OF SENIOR MEMBER 


Manager of 100,000 acres cut 
over land in southeast Ga. 


Professor of Forest Manage- 
ment, School of Forestry and 
Conservation, Univ. of Mich., 
Ann Arbor, Mich. 


New England Sec. 


Southeastern Sec. 


Ohio Valley Sec. 


B. A. CHANDLER, 


Member of Executive Council in Charge of Admissions. 
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Officers and Members of Executive Council 


President, Oviw M. BUTLER, 1523 L St. N. W., Washington, D. C. 
Vice-President, C. 8. CHAPMAN, Weyerhaeuser Timber Co., Tacoma, Wash. 
Secretary, WARD SHEPARD, Forest Service, Washington, D. C. 

Treasurer, B. A. CHANDLER, Bureau of Internal Revenue, Washington, D. C. 


Executive Council 


The Executive Council consists of the above officers, the Editor-in-Chief of the Journal of 
Forestry, and the following members. 


Term expires Term expires 
Beged Sd UAR Donates. nin seniterniraka sal Dec. 31,1932 B. A. CHANDLER.....62.++-2000- Dec. 31, 1928 
ADO LLEOPOLD A fae. +1s vt Dec. 31, 1931 Member in charge of admissions 
CRG a VIINGERG eta, fetta tiers Dec. 31,1930 E. H. FROTHINGHAM..........- Dec. 31, 1928 


Section Officers 
Allegheny 


J. S. Illick, Chairman, Department of Forests and Waters, Harrisburg, Pa. 
K. E. Pfeiffer, Vice-Chairman, 1411 Fidelity Bldg., Baltimore, Md. 
H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 


C. F. Korstian, Chairman, Appalachian Forest Experiment Station, Asheville, N. C. 
M. A. Mattoon, Vice-Chairman, U. S. Forest Service, Asheville, N. C. 
John W. McNair, Secretary, U. S. Forest Service, Asheville, North Carolina. 


California 


C. Stowell Smith, Chairman, 600 Call Building, San Francisco, Calif. 
F. S. Baker, Secretary, 305 Hilgard Hall, Berkeley, Calif. 


Central Rocky Mountain 


Fred R. Johnson, Chairman, Forest Service, Denver, Colo. 
Allen S. Peck, Vice-Chairman, Forest Service, Denver, Colo. 
H. D. Cochran, Secretary, Forest Service, Denver, Colo. 


Gulf States 


E. L. Demmon, Chairman, 326 Custom House, New Orleans, La. 
N. D. Canterbury, Secretary, New Court House, New Orleans, La. 


Intermountain 


L. F. Watts, Chairman, Forest Service, Ogden, Utah. 
E. C. Sanford, Vice-Chairman, Forest Service, Montpelier, Idaho. 
J. O. Stewart, Secretary, Forest Service, Ogden, Utah. 
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i ae Minnesota 
ie. G. Cheyney, Chairman, University Farm, St. Paul, Minn. 
J. A. Mitchell, Secretary, University Farm, St. Paul, Minn. 


New England 


FEC Hirst, Chairman, 11 Tahanto St., Concord, N. H. 
_ A. C. Cline, Secretary, Harvard Forest, Petersham, Mass. 


New York 
Samuel N. Spring, Chairman, Cornell University, Ithaca, N. Y. 
J. Nelson Spaeth, Secretary, Cornell University, Ithaca, N. Y. 
Northern Rocky Mountain 
W. W. White, Chairman, U. S. Forest Service, Missoula, Mont. 
R. N. Cunningham, Secretary, U. S. Forest Service, Missoula, Mont. 
North Pacific 


_ Geo. W. Peavy, Chairman, Oregon State Agricultural College, Corvallis, Ore. 
_ William F. Ramsdell, Member of Executive Committee, Box 4137, Portland, Ore. 
E. J. Hanzlik, Secretary, Box 4137, Portland, Ore. 


Ohio Valley 


J. C. DeCamp, Chairman, Michigan State College, East Lansing, Mich. 

~E. V. Jotter, Secretary, University of Michigan, Ann Arbor, Mich. 

B. E. Leete, Chairman of Membership Committee, Room 51, First National Bank Bldg., 
Portsmouth, Ohio. 


Southeastern 


Lenthall Wyman, Chairman, Starke, Florida. 
I. F. Eldredge, Vice-Chairman, Superior Pine Products Co., Fargo, Ga. 
S. J. Hall, Secretary, James D. Lacey Co., Jacksonville, Fla. 


Southwestern 
Hugh G. Calkins, Vice-Chairman, U. S. Forest Service, Albuquerque, N. M. 
Quincy Randles, Secretary, Forest Service, Albuquerque, New Mexico. 


Washington 


George P. Ahern, Chairman, Woodley Apartments, Washington, D. C. 
E. Morgan Pryse, Secretary, Office of Indian Affairs, Washington, D. C. 
R. E. Marsh, Member of Executive Committee, Forest Service, Washington, D. C. 


Wisconsin 


Arthur Koehler, Chairman, Forest Products Laboratory, Madison, Wis. 
3 R. P. A. Johnson, Secretary, Forest Products Laboratory, Madison, Wis. 


FOREST FIN ANCE By Herman H. Chapman, Prof. Forest Management, Yale Forest 
School, 1926. 362 pages, 6” x 9”, $4.50 postpaid. Order from Tuttle, 

Morehouse & Taylor Company, New Haven, Connecticut. 

A complete practical text on the financial problems of the utilization of land for forestry as a 


business for private owners. Covers appraisals of value, costs of production, probable rates of 
profit, estimation of damage, stumpage values, forest taxation and forest insurance. 


EVERGREEN TREES for FOREST and DECORATIVE PLANTING 
Tree Seed of Certified Origin 


BROWN COMPANY | (rounded 1852) PORTLAND, MAINE 


Pulp and Paper Products 
Mills: BERLIN, N. H. and LATUQUE, P. Q. - CUPSUPTIC NURSERY, Oquossoc, Me. 
Write for 1928 Price List, Forestry Division, Brown Company, Berlin, N. H. 


ANNUAL MEETING, DECEMBER 28-29 


Don’t forget the Annual Meeting in New York City, December 28-29, and make an effort to 
attend. An interesting and worth-while program has been prepared and we expect the largest 
attendance in our history. The Headquarters of the Society of American Foresters will be the 
Paramount Hotel, 235 West 46th Street and comparatively low rates have been obtained for Society 
members. Make your room reservations direct to the Hotel. Bulletin and folder, telling of the 
Annual Meeting arrangements, may be had from your Section Secretary 


REMEMBER THE DATES 


CERTIFIED TREE SEED 


FOR REFORESTATION PURPOSES 
ORIGIN AND QUALITY GUARANTEED 
SITE, STAND AND CLIMATIC DATA SUPPLIED WITH ALL SEEDS 
ASSOCIATED FORESTERS 


CALGARY - - - - LIMITED - - - - CANADA 


WE WILL PAY 


50 cents for each copy of the following which you send us. 
They are badly needed for our files. 


Proceedings Forestry Quarterly 
Volume 9—No. 3 Volume 1—No. 3 


Volume I—No. 4 


SOCIETY OF AMERICAN FORESTERS 
Room 517, Lenox Buipc., 1523 17 Sr. NeW. ee ee WASHINGTON, D. C. 


woobDdDs DOWN SLEEPING ROBES 
¥ “youu sleep in your Woods Down Robe. Hygienic, durable, convenient, most efficient. 
f Tent, shack, cabin, sleeping porch or in the Used by Byrd Antarctic Expedition. Sold by 
“open—wherever you are you'll have solid com- best stores. Where not displayed, please write to 
- fort right there. No matter what the weather is. us for prices. Free folder, “ Comfort Outdoors.” 


ad WOODS MANUFACTURING CO., Ltd., 1714 Lake St., Ogdensburg, N. Y. 


Satisfaction 

Guaranteed 
Every Woods Robe is 
guaranteed to be in all 

ways satisfactory. 


Arctic and 
Junior 
Two weights, to suit 
all seasons and climates. 
Three different sizes. 


CHRISTMAS CARDS OF WOOD 


P. RINTED on thin sections of various woods. The ideal cards for the use of foresters. 
Furnished with envelopes and protective backing. $1.00 will bring you a sample set 
with illustrated circular. Issued by 


ROMEYN B. HOUGH CoO. 


LowvituE, N. Y. 
Publishers, Hough’s “American Woods” and “ Handbook of Trees.” 


nauck FHIRE-GUN 


for BRUSH and SAFETY STRIP BURNING 
as well as BACKFIRING to control 
FOREST FIRES 


Like its “Daddy”—the Hauck “Forestry” Torch 
of the back-pack type—it’s a most useful tool in 
the woods. Enthusiastically received by both 
American and Canadian foresters. Burns gaso- 
line. Compact and easily transported. Handle 
collapses. 


Green or wet brush piles are ignited speedily and 
thoroughly. Recommended for fast running fires 
because the backfire can be set rapidly by the 
torchman and he becomes a “pusher” on the 
crew. 


Ideal for right-of-way burning, as there is no 
need to wait for favorable weather conditions, 
and fires can be therefore better controlled. 


Send for new bulletin No. 601 on Hauck 
“Fire-Gun’ and “Forestry” Torches 
Hauck Manufacturing Co. 

150 Tenth Street Brooklyn, N. Y. 


Shipments from 
Chicago, San Francisco and Montreal Warehouses 


“HARVARD FOREST | 


A forest-experiment station of two thousand acres, twenty years under management. 
on a sustained yield. Many phases of regional silviculture now highly developed. Log- 
ging, milling, and marketing annually carried on. Besides participating in the handling 
of the Forest, students conduct research projects in collaboration with the staff. Com. 
petent graduates accepted as candidates for the degrees of M.F. or D.S. 

R. T. FISHER, Director. 


| 
| 


UNIVERSITY OF MAINE 
ORONO, MAINE 
The Forestry Department offers a four years’ undergraduate curriculum, leading to th 
degree of Bachelor of Science in Forestry. 
Opportunities for a full technical training, and for specializing in problems of the North-_ 
eastern States. Camp course required. ; 


For catalog and further information, address: _ 


JOHN M. BRISCOE, Orono, Maine 


The New York State College of Forestry 
SYRACUSE UNIVERSITY 


Syracuse, New York 


A FOUR-YEAR undergraduate course is offered in General Forestry with the degree of Bachelor 
Science and special courses leading to the degree of Master of Forestry, Master of City Forestry, 
Master of Science, and Doctor of Philosophy; a four-year course in pulp and paper manufacture and a 
short course each spring in Dry-Kiln Engineering and Lumber Grading are given. The Syracuse Forest | 
Experiment Station of ninety acres at Syracuse, the Charles Lathrop Pack Experimental Forest of 1,000 | 
acres at Cranberry Lake, the Charles Lathrop Pack Demonstration Forest of 2,250 acres in the Lake | 
George-Warrensburg district, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, an experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, the biological lab- 
oratories, and an excellent reference library offer unusual opportunities for research and instruction. 
Students may elect work in nine different fields. 


For further information address FRANKLIN MOON, Dean. 


YALE SCHOOL OF FORESTRY 


Established in 1900 

A graduate department of Yale University, offering courses of study leading to? 

the degree of Master of Forestry and Doctor of Philosophy. | 
_ Special opportunities are provided for advanced work and research in the labora-- 
tories and the school forests. 


For further information and catalog address 


HENRY S. GRAVES 


DEAN, YALE SCHOOL OF FORESTRY, 
NEW HAVEN, CONNECTICUT, U.S.A. 


